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PEEFACE TO FIRST EDITION. 


Thb question of sanitation is one which is*now attracting the 
serious attention of tUo general public. People are beginning; 
to enquire for themselves into matters which, liitl^rto, they 
have closed their eyes to. The nfcessiiy for no longer allotting 
i^grave sanitary defects to exist irf our houses and their sur- 
roundings is now generally acknowledged, and this has led to 
a detnand that plumbers shall possess a sound knowledge of 
their work. The action of the Sanitary Institute in encourag- 
ing a desire on the part of Inspectors of Nuisances, or as 1 
genemlly designate them in this book, Sanitary Inspectors, 
to acquire a practical and scientific knowledge of their duties, 
supported in many iustances by Sani&ry Authorities, who make 
it a condition that such Officers ahsil hold a certificate of quali- 
fication, has greatly helped on the cause of Sanitation. 

In tl^a autumn of 1890 I delivered ai» course of lectures on 
Sanitation, in Stafford, under the auspices of the County 
Council The course was principally intended for Sanitary 
Inspectors in the county, but others, inclj|iding Members of 
Loc^ Authorities, builders, plumbers,, an^ a section of the 
general public interested in the subject, availed thepiselvei 4>f 
the invitation to attend. 

This lecthre attracted the attent^oii of thb SMitary 

Insjitutey who, the fbttowing year, in eonjunt^qn with IJmi ^ 
, OrnmV organised n secmid ^ Wtores ha 



lecturers being well-known spec* ^ 

^ Uus course^ An open exaniinaUosI was 

4 by the Sanitary Institute, fon which, in ad<)itioi\ tu 
dates from other parts of England and Scotland, twenty-^ 
e Staffordshire* Insi>ectora entered, of these, twenty-tlirce ' 
^tis0od the oxaminers, and ohtftined the certificate of the 
nstituio, — by far thoi largest pc^isentage of ’passes that bad 
been recorded since the institution W the Examination about 
■ten yeais ago. 

Hitherto, such Lectures have been delivered m London only,* 
bi^t, recently, ^he example set\y Staffordshire has been followed 
in other counties and towns, for example, Derbyshire, the 
West Elding of Yorkshire, Cardiff, and Newcastle-on-Tyne, and 
it is likely that the movement will extend still further. 

Oil thee termination of the first Course of Lectures, I waa 
requested by those who attended the Class to publish them, 
but this I could not do, as tiiey had been delivered from notes# 
only. It occurred to me, however, that a Hand-Book on 
Practical Sanitation, arranged specially for Sanitary Inspectors 
and others engaged in the work, although written in a form 
which would be useful to the general reader, and, possibly, to 
Students of Technical Instruction Classes, would fill what 
would appear to be a va^nt corner m the literature of the 
Aubject. 

With this object I have fcompiled these pages, which include 
descriptions of insanitory as well as BBfiitSLry work and^ap*' 
pliances, illustrated by numerous diagrams* 1 

As the end for which sanitary appliances are designed may 
he entirely defeated through the ignorance or culpability of 
the workmen, employed in fixing them, attention has been 
paid to the details of plumbing and drainage work, — sufficient, 
it is hoped, to enable Sanitary Inspect^rtt to recognise faulty 
work, and appreciate the dangers that may arise from it. 

The subjects of,3aiiitary Law, Model Bye*laws^ and other 
'Shatteia wUch are not of such gettend interest, are introd^d 
am the &rm of^an Apfiendix, which has been carefuilj1io&pUlid< 



Wt Manley, Medical Officer of 
ilfEty Borough of West Bromwich, with t 
Specially to meeting *the wants of the Sanitary In 
This Appendix also deals with the duties of Sanitary Iiispc 
and their relations to the Sanitary Authority and the genef 
public* 

G. T3L 

STAfroan, June, 1802. 
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PEACTICAL . SANITATION. 


I, 

IMKODUCrOUY. 

i^KroRK discussing the details of sinitary wruh, time will not be 
wasted if *ake a brief glanco at tlie past history of snmtaiy 
eomnce or Hygiene. 

According to the late Prof. Parkos^yi^gicne is a science which 
abos at rendering growth more perfect, decay less lapid, hio 
more vigorous, and d^ath moJee remoter Our conditions of life 
are unnatural, Commcrpo bringa «a togfether into densely popu- 
lated areas, too sinail to adtait of cleanly surroundings ; by 
leason of this, wo breathe unwholesome air, and drink con- 
taminated water; our foody either from our poverty or ovpr 
indulgence, is not fitted for our requiremenU ; >ioe and dri^k 
play their parts in the production of dxsc*4ise ; and all 
combined have resulted in the* transmission of enfisebled 
ftUtutions less able to withstand the harclships to which they 
ere exposed. ^ ^ 

To correct the defects of our surroundings and habits is the 
aim of hyuicne, and although it nmy not be possible, owing to 
the necessities of tho times in' which we Ihe, to arnve ut an 
ideal state of e3dsteijce, much may be done, as indeed much has 
been done, towards ^that end, and, lu time, the inEueiicc of 
heredity, winch, through our own faults, has hitherto told m a 
deleterious direction, will act as an all-powcriul ally in prating 
the iftamina of tlje rafips* | 

:i In years mere especially, th© attention of emit cat 

#8^ demoted to the study of hygiene in its vaA jruat 
Ofilr knowledge regarding ihe nature of eontagioijk, 
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for example^^has thus advanced by leaps and bounds^ and this 
has led to greater precision in the measures adopted to oombat 
it. Where formerly wj? were groping in the dark and guessing 
at conclusions, we are now able to work on more or less definite 
lines. Again, improved methods of compiling and studying 
vital statistics, combined with, a better knowledge of disease 
generally, have been instrumentaHn the advancement of sanitary 
legislation ; yet, notwithstanding the jjvideuce in favour of this, * 
there are people still to be found, who ask V what good has all 
tliis done;*’ it may bo well, therefore, to review the past, and 
Bee what light history ^cau thro'^ upon the question. Most 
people are awai*o that t<9 filth, in the broad somse of the term, 
imist bo attributed the pestilence and death of the dark ages, 
when whole armies were destroyed, when cities were depopu- 
lated, when gaols wore death holes, and whe© the general annual 
death-rate exceeded 80 per 1,000. 

In 1844, the Health of Towns CommisKion, which had been 
appointed mainly owing to the energy and work of Mr. .Chad- 
wick, Dr. Farr, and others, presented their report, and four 
I y(*ars later, owing to a cholei'sf ^ate, the Public Health Act 
of 1848 was passed. , 

By this Act, power was given local authorities to borrow 
money for sanitary purposes, hut in it, as in many of tho Acts 
that followed, the word 'tiuiy too often took the place of shall; in 
fact, its adoption was optional in place of being compulsory, la 
this instance it was perha|)S a fortunc^te circumstanco that it was ‘ 
so, for, in those days, archit^ts and engineers did not know 
their work, and in place of the surfiioe channels then generally 
to he found, badly constructed. , and ill , ventilated sewers were 
laid down, which were directly connected by untrapped mid 
unvcntilated drains wifh the houses. Much of this work is to 
be tbuTul at tlie present time, and, had we blit a portion of the 
money that was thus originally misspent, as well as what has 
since been expended in correcting these mistakes, we might well 
alOTord to place every district in the ICingdojtn in thorough sani- 
tary order. No real progress was made until Urban and Bural 
Authorities were established by the Public Tftealth Act of 1872. 

, The Privy Council still remained the central Authority, but 
in 1875 gn improved Act was passed— the last . Public Health 
Act— by . winch the control of sanity wM to 

the hootki Government Board. . ' ' s > '' ‘ ; 

« k ife koihetimes said that figures may be ma% to 
things bu^- the following plain statenjent tells an 
Ule, to whatever causes the impiK>vement may he attributed 
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Table SHqjvtKG TPBOKjB&siVB Imbrovembkt ih Death itAm 


V 

• 

it M,. 

% 

rcrioU of Veara 

t-,, . 

^leau Annuel 
Piattv rate per 
1,000 Uvlng. 

• • 

t 

• 

Ten years, 1S62-71, 

22 6 

Public Health Act, 1872, • 

Four years, 1872-75, 

21 S 

,, ,, lS76n • 

^ Five years, bS76-S0, 

20*8 

« ^ 

„ t* 18S1-85, 

[ 19*4 


„ 1886-90, 

18 9 

* • # 

„ 1891-93, 

18-7 


. This table speaks for itself. Startitifj with an average death- 
rate per 1,000 of the population, of 22 6 for the ten years ending 
1871, it/alh tb 21*8 for tlje foa^years subsequent to the passing 
of the 1872 Act, to 208 for tfte five years period following the < 
passing of the 1875 Act, and so on, step by step, until tlie 
liguie 18*7 is recorded for the quinquennial period ending 1895. 
This is the picture when viewed fttm the broad standpoint of 
general results, but let US go a step farther and see whether, and 
. to what extent, we can mrticttlarise a$ regards cause and effect. 
In the year 1866, Dr iBuehanan conducted an enquiry, with a 
view to discovering whether any' benefit to health had followed 
the carrying out of sanitary in certain districts. The 

places selected vere those in which the impravements Jbad b*‘cn 
longest established, and th^s w*as the pnly consideration Ihat 
influenced the selection. In the following tablo the results are 
given as regards the general mortality, and as regards the mor- 
tality from typhoid fever and phthisis, diseases tliat are well- 
known to be influenced by sanitary surroundings. 

It is not always possible in sanitary work to demonstrate that 
good results foll^ow individual act of improvement, and the 
public are slow to recqgnise the broad fact that they derive a very 
substantial return for the money expended in this direction ; 
yet from the above tables th«T'e can be no doubt thaUthe death- 
tate hste Steadily d^eased In recent years ; and when we con- 
sider that for li&«8aved there is also a saving of many weeks 

of sickness toothers, tfie financial gain to the community iflusi 
be enotmomit 

To quote Dr, Parkes ” It has been proved, oyer and over 
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EiTECT Of SaITITABT WOEICS OJH tBE Ofll^BAL 2>IUtJI'KAT« 

ANt> ON THE MoBTAflffTT FEOM TvPliOIU FeVRH AK1> PBtTttlSW,* 
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198 
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* OompM fwfm the Sinth J^e^t 9f thi Metfieai Officer qf |Ae 
18 ^ • ^ 
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4sigain> that nothing is so cosily in all ways as discasS} and that 
nothing is so i^muneTativo as the outlay that augiiicnta healthy 
And in doing so augments the amount and value of the work 
•done/* ♦ 

Again, as Dr. Lyon Playikir says-— The record of deaths 
•only registers, as it^Srere, the wrecks which strew the shore, but 
it gives no account of the %^aisels which wot^ tossed in the 
• tullows of sickness, stranded and maimed as they often are by 
the effects of recurrent stdSpm?/* 

At present we have no Solans of atrivn)|| at an accurate 
estimate of the amottnt of sfd^ess in a community, and although 
this information wodld prove of the greatest interest and value, 
It is doubtful whether it can ever he opined, ft may be taken 
for granted, however, that a death-rate means a high sick- 
rate, and ijiat the one bears a ikiriy colustant ratio to the other. 

*So far, we have considered the ^oot that improved sanitation 
Ijas had on the death-rate of the community as a whole. We 
will now go a step farther, and consider the death-rate, and, 
■consc(|uently, also the health-rate, os influenced by condition and 
surroundings.* ^ 

The first point that the great difference between 

the death-rate of rural as compared wihh urban districts. Take 
Staffordshire, for e^jtam^e, 1^0 we lb.d that the average rural 
annual death-ratC the populatii)n, as 

compared with It is truo that the 

age and sex influences the death 

rate, difierK, aa n ifulcs Im.wbku rural districts, but the 
advantage, so fat^aa tois $s is certainly in favour 

of towns with timur populations coutaiuing a 

greater propottion d® Idling whom, other things 

being eijual, the deiW^atu m ^ ^ - 

, Among tho ccm#tlona that itifluenee tha death-rate, to occupa- 
tion must be given an^lmpottant j^aoe, and, without going too 
fully into the tguestion, the folhwng table shows in a strik- 
ing manner how this (^peTmteSj, particularly in the case of two 
<^iasse6 of iUsease-^vh^, pb]^l4aia and sUscases of the respiratory 
organa " 
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Compajiativr MobtamtT op Halss in CsrtaiN t>trST-tNHAllS:0 

OccaPAl*^IlS PKOM PHTNISIS ANI> BlSSASVEt OP T«B KESWRAtORT 
OitaANA 


1 

d> 

Oomparattre 

MartaSty 

that of STat^ 
tying 

JRIttlOtilk 

]>te«ases 
of the 

Petplrfttory 

OrgauA 

. 

The two 
togietber 

Coal Miner, . * 

891 

. 186 

202 

j . ' ■ '# 

328 

Carpenter, Joiner, 

820 

/> 204 

133 

337 

Baker, Confectioner, ^ 

Mason, Builder, 1 
Bricklayer, . f ‘ 

958 

c 

069 

812 

252 

186 

201 

398 , 

453 

Wool Manufacturer, , 

1,032 

2S7 

m 

462 

Colton „ . 

l.OSS 

272 

271 

5;13 • 

Quarryman, • 

1.138 , 

^ m 

Z7i 

682 

Cutler, • , , ' 

< 1,30» 

871 



-Fils Msker, 

1.607, 

4?3 

330 


Ehrtheiiii^ara Mann 1 
fucturcr, , , J 

1.742 

473 V 

'645 

, * 


Cornish Miner, , , 

i 1 

600 



4SS 


Fisherman, . 

•44 


V. 90 

/ 

198 


We must not stop to ciisciiss tie thOvSe trades 

exercise tlieir baneful offsets; ^Ixy in, a juumber of ooal 

miners only 126 deaths occur froit phibtit% trhereas, among^ a 
corresponding number of Cornisfe 6^0^ deaths occur from 

that disease — more thAn five timers as inany--^the figures aro 
given merely to show that occwpatioi^i doe$Jnflueuce the death* 
rate, and to a very large extent la years much haa 

been done in the case of soine of tli^e tfades, as well as 
others, to^minish this wbolesaje of life, bnfe much still 

remains to be done, as ap|>aren% present le|^aUtors aro 
aware., The responsibility is a eii4i for the proStmtiexA 

of the, bmd-Vinner of a femily for months by ^ ihhess whfeh 
in tlic' end proves fetal, must involve an amount of misety^ 
poverty* anSi distress beyond coircepfcion. ^ 

Certain ot these trades operate injuriously utM>n l^ose engaged 
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in them by reason ^ their nature, bitt, on the otlier hand, there 
are some trades which need not canse injury, provided they are 
carried on under conditions less unfavourable to health than is 

frequently the ease. » 

The two following tables givcK the mortality in Glasgow 
in 1885 from all causes, as well ns from certain classes of <liseaso 
that are especially liable to be influenced, both, as regards pre- 
•vjilence and fatality, by insaxntaty surroundings. Of course the 
conditions of life in othe# respects of the occupants of small, as 
corajMired with large houses, are not comparable, but apart from 
this, there can be no doubt cleanliness of the atmosphere, 
as affected by density of pofinlation, k an all-important factor 
in the result : — • } 

1^. 

LnCIDENCI; OF^AWNtrAn DSATH-BAtra PKK 100,000 ON PonLATlON 
• « • xKnABItrNO HpU&KS of— 
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Lung Diseases, 
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231 

or 


OtAsuOyr, l§85*^ 

OvifRCBowntNO iKb a fJuoUr or Xbn Families of Fiftf 
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Trs Altbe 

Yi# JIths 

Yr» MtJba 

AU DiseaBes, '• i. ^ ^ 


1 « 

1 It) 

Zymotic Diseases, . . * 
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8 1 

17 6 

l^ungDlaeasaa, . 

* # V j 

2 0 

2 10 

6 1 

DHeMcs of T^mntion in Chil- \ j 
dren noder $ years, . . / j 
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To put it shortly, nearly two and a-b&lf times the numher of 
people die frdoi all causes who live in houses of one and two 
rooms, as compared with those who live in houses with five 
rooms and upwards; and in the case of zymotic Jtiseases -three 
timeSk lung diseases four times, and diikea$iS»a of nutrition in 
children five times the numW die ^all, as compared 

with the large liouses. ^ 

In the Bcconci table, t^e point i» exemplified in a 

different manner. Both these Ti^leg de^rve careful study ; the 
figures they contain are taken J^i'cnn a Jar^e district, and, there- 
fore, the operation of chance i$ hm likely to invalidate the 
conclusions one may drai^ from thefet 
As already planted oiit,^rom m^h statieticft one is not justitied 
in aitnbuting the excessive md?^ity entirely to overctowding. 
The conditjons of life as regards occupation, food, and geueial 
surround] n £53 have an important hearing o& tjfe cfuestion, as 
well as the fact that the population living in houses (*f five rooms 
and upwards includes domestic aervanti^ a class m which, by 
reason of sex and age, the morth.Kty id lov^. 

Tlie following tables although^ compiled bu different linos, 
c illustrates the same point, and i$ open to the same objection. 
In this case, owing to the character of the localities selected, the 
inhabitants of each may fitirly be eamp^Mred with each other as 
regal db condition and surroundings, So apy dlfierenoe in the 

1 ate of mortality may be attlibute^ cj^'eirctinistance m 

which the localities aiffaE^vi«-, th® SA each of back- 

to back houses, and, as this its (by reason of 

kss possibility of free to ovei crowding?, 

to that cause must be attn- 

Tlie foregoing tables of statistle^ in the 

first place, to show that aljyady resulted from 

sanitation, and, therelare, inspectors^ 4«!iiP^^%i^^disc»ur«ged if 
they fail to see any 1mmed|#te‘ work, and, in 

the second place, to denW)nstrs4e4WF ^ retnaiUs^ to be 

done. Neither need wo bife #Ofeasome temptwory 

cause the satisfactory deehno in shown the 

T$)b}o on page 3 , should be ih^rrltpted^^ in^edi might 
t The two following pspeik M!?B be"tt»wi profit by those who are 
interested hbthe housing of 7 ^he Vuol 

< of Sk%ldtfW9 md 

By A. M.l> , D.B.IL (road 

By Parkea, M.B., M.K (read before ^ JDmtute* 

n, 1391// 
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been the case tp a greater extent during tbe quin^ueimial period 
ending 189 5, 'owing to the lecuirring outbreaks of mftuenza lo- 
the prcTulence of luflaenra, which, directly or indi^Uy, proved 
fao fatal among all claRses of the cpmtuonity, especially during 
the earlier part of that period, may fairly be attiibuted the 
check to the continued decline in the des^tb-rate* It must be 
remembered, ho)^ever, that although this laflection is Undoubtedly 
infectious, Ve have no i^ason to suppose that it is in any^ 
way associated with insanitary 'coudittcns* NevertbeJess, as it 
belongs to the infectious clasC 3pf dlocastejr wp must look upon it 
as being preventable , but a$ the cal&es iare Jfrequeutly of so mild 
a nature as to escape recognition, preventive measures in Iho 
sliape of isobuon and disfnfe^^n ore hardly p^j^tiosble For- 
tunately, past expei fence justifies the conclusion that when we 
have seen the last of the malady, it is not likely boon to 
reappear amongst us. ^ * 

These, then, are some of the questions in ^ bich an intelligent 
Inspector must take an interest, but they are not by any moans 
all. He must m^ke himself familiar with the piinciples of 
Sanitation, and acquire a practlpal knowledge of the vaiiou^ 

• dangeis to health met with from t&ty to day, in order to be in a 
position to protect the ♦public from the effects ot their own 
ign(»rance and carelessness, as well as from ignorance, caieiess- 
ness, and fiaud on the part of Worfemeu^ 

In the following pages tbc principles pught to guide him 
in the discharge of his duties will inyarliftmy pfccede detailed 
description , for it Is a common ignorance qf the 

principles with which all details ^nst< hot infrequently 

results m a useless expenditure of toOnjSjr^^iSad: brings discredit 
on the Sanitary Authority and th^r It does not follow 

that the structural alterations calied ^ equally 

nece&saiy, or indeed suitably, in bC necessary 

under certain circumstances, may inexpedient. 

Again, moie than one sanitary admissible in 

a given case, and unless the the object 

that IS to be attained, hO may It perfectly Suitable 

appliance, simply because* in detml, it saol isprrespond with 
what be has seen used und^r similar before. 

It will not mfioquentiiy be the dtuiy of an Inspector to point 
out to the^ow ne|j^ a property ipay he recently, has 

spent a oonsideMfe sum H mmWef ^ ysdl'k, th;i|ct* through 
faul^ th^pare no better than weife W<«^e, but, m 
ddli$v^^'he must be perfectly confident of his ground, a confi- 
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dence that can only be tbe outcome of a ^und knowledge of thie 
prmcaples of Sanitation, 

Inspectois nmy leam mnoh by extending tbeir field of obeerva- 
tion to other dutricte than their own, written opportunity offers, 
and it is most d^airaWe that ihey should fom societies (or 
branches of existing; 8o4a*te« <^f lituspecriors) for the discussion of 
sanitary questions, from tfaiO to ttote, among thaniselves. 8uch 
'THscussione win tend io sdive an*intere»t in wot'k which is 
daily growing in impprteiw^ hnd Ijsrpniote that efficiency which 
alone, in future, win MiWwre * 

tt is important that Jns^ehtora thould take a* comprehensive 
view of what is en^ecte^ of them, andAemetuber that they are 
workeis in a wide daW of labour. In order that they tn»y 
successfully contend against the ignorance that prevails on all 
sides, theythemselses mxjyat possess a knowledge of the general 
laws in operation in Nature, with which man^s action must 
comply if liealth is to be mamtaihed. Nature is a vast labora- 
tory in which chemical changO is in perpetual operation } there 
is no new formation of matter^ What erista simply assumes a 
variety of shapes' aud oondltijna in accordance with tlie circum- 
stinces under wliich it is pIac^-»-*so growth and decay go on; 
what are living cells of one animai fo-day form the iood of other 
animals or plants te^morrow, or, it may be, become for a time 
constituents of world, to be I'^issolved and again 

appropriated by imsdfer, Theso^ changes involve death 

and uertein circumstances, danger to 

neighbouring a^ngmjj hntreveU, against which we often 
possess a remedy iS we study her laws and 

take advantage of 


iL 

wATfeR-sni^tt>^n|»Si#tM^4' ^ pottotio^r of watfr, 

^ WatCU? 8 lEIP6.r‘Water is one of the 

pritua necessities of 4^4kW tT»M> ,jSU ^jboUId be provided with 
a put«?^^pply is wst important o? the health 

requiretns^s. of our food, and assists in 

the buiidihg' up of dW tissues, of which it constitute^,, ono 
hundred par^ in each^ hundred and fifty ; it preserves tha 
fluidity of tho blood; aids in the excretion of elTete matter; 
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lurid aasists in mam^tkjbg «ar }toAm at a uniform^ temperature 
under varying eonditiuna of b^at. / It & also essential for drink- (j 
mg purposest foe eooking, for psrsobal yid household f 
oleanliness, i By the*ooptmtiei^ty at large it is required for ^ 
pubbe batlii, foi -arator^desetB, for fhttsidng sewers, for the ; 
cleansing of streets, f«r nse of animi^ Ihr ipann&otnnng ^ 
and various ot)ier purposes^ It is iherefore, that j 

the supply Should be plenti^l ^ ^ -» 

Soarees of Sttpply.**”f'iK«h whafew so«trcb<«^ water-supply 
may be obtained, it 44 d»p(^i(deht'&t repleSialjteent upon the 
rainfall, From the sut&ce of the Mpd, rr^, lakes, and oceans, | 
evaporation takes place <>tbron|^ th® ageftty of the sun’s heat, 
and the atmosphere has tfie pdlgaif of re'^l^u^^ j«Oistuie, in the 
form of invisible vapour, in quantities tjW^ffng with the tempera- 
ture The higher the temjfWJhturei «» capacity the 
atmosphere has for retaining moistufs ih this invisible lon/i* 
Should the tomperature J&ll, vsrhioh it mAy dt> from a variety of 
causes, a point is at length reAch^ wlliieh'ts otSled saturation 
point, when the atpusiphero centtddlu^Ais innch moisture as it 
can jiosaibly hold in the fbnn of tl|Mwr ; *tod hf tbS temper atm e 
• should be further reduced, * poiilidli Of the tqoisttiira is condensed 
into fane globuUs, And ^hdopiinear vh^iWe as hUSt*' Clouds are 
simply mist, and thetfl: citOUfamcrSbcd and a«a(A)W»tiy solid ai>- i 
pearancc is the result of thsir hsdi^ frm 4 distance. 

By the cooling bf the atoihJ^im <414 %^M<V the globules 
of mmsture coalesce into larger a point is reached, , 

at whuh, by reason of tbaip longer be re- 
tained in suspension, uf rain, If 

the point of satumtCdht4^4^h!faQ|fs{Mt«|H|ii^p|^hAreached---- 
that 18 , if cQndenS4fii^A|i^^ tmAperature 

is below freezing point toeft ||gp|m|^w^feora in a solid 

form, and falls to the g^wid^SA 
The average annnidlAi>^d%'vhfi|^lH^y|ypwfat 30 inches, 
varying Irom 20 in^ies qo the as 70 inches, , 

«i more, on the West Ireland. At .. 

certain lotalities in ISO inches is not 

an unusual amount. even Uterq^ 

M not an infrequent PbSlBri^ehiniAh^ SOris countries v. 

there msy be much Mm -fa aiOT' fail may 

amons^ to’400 inches -? * 

After hariM riiUnn, a,em^Ml^mHypAeri»in ‘#a% is Unp 
by eTa|>9«i^io5 Another poroSitt i^fipW *he w^* 

f^or a fadlir aoebont of Bn wnsesa^ the raqii^, he., see £kmaiiarjf 
Muttirobfo*. hv B, ri, Scott ilaterasMoBSl Sdteatifo Series}. 
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mMuiler penetrates into eoil, l^e extend 'to each takes 
place being regulated b;;r « W^ty of Cunttiiastances, snoh as th» 
amount of the lain&ll* the the slope of the surface, 

and the porqsjty— that ls> ti»e ppB#a!8aa of*the soil. In ■winter 
a larger quantity pspiS^t^S ^ bff surface in. the direc- 
tion. of the Rj^urai than in suhuner, -when, by reason 

pf il)e increased tsXl|^!Smiwi^ is very p^pid, and 

wtten it reqpirsa jk ■df^'yaiu to ovetnome the ab- 

. sorbent projArtSlNl of so ss te* enable any 

I portion to reach the w«la^od^^g^^4^Smal]y in fiat districts. 

' Subsoil Waibr.— 35hat the tainfau whwh pene- 

trates the surface ocpiliii^i^ to des^d^hub sooner or later, it 
meets with an isilperii^jt atfAil^ih, wher^ do-wnward course 
is diverted in one dir^diw* hr hUot9|te)f, in accordance ■with the 
nsitu ral fall of the stea^tm Ip qUeS^tm.^ This fall is usually in the 
direction of the general atc^aoe ^dW^ai is, tO'wards the natural 
water outlet of the areep Xt be remenibared that the pace 
at which this subsoil -tpitaj^'ipsveis is very slo# indeed, by reason 
of the obstruction pwred w bpegjress by the sod through 
which it has to ‘trat'dl, and, rcasonj it varies with the 

density or loosenasd 0 the S<«1 m question. Now it is this sub- 
soil water which ^»!feap in' ainSi^^what we call our surface 
wells ; it> therewfS^ oon^th^s largtdy to our domestic water- 
supply. As )^€^rda this purpose, more will be 

. said presently. ' 4* v 

It will be above dsecription that the 

depth of a surfimo Wm to the distance from 
the surface oi th^ wiiioh the subsoil 

water resta / <! ^^ V 

It may here bearing upon 

the dampness ibis htNMMte It is of the utmost 

importanoo, espejIp^j^bl^liN^ of lowVljTWg districts, that no 
obstacle shoula ''Anneal ifiow of the stream or 

water-course, Of the water in ques- 
tion. The pla(»isg'’WdtMi%F'*^^ of rivers, for the 

purpose of ba<doMkpSiitt.,'^ ppder that it may be 

us a mo<ilW#|Sig4k*Uu%>la a Oustom which, unfor- 
tunately, staii-preWiffoilsi^ odtintagr, 

Deep iSftpWgrii^ttS ^stratum j men- 

thiited, we ooose OpO«f liwm and in them supplies 

spf water wWsh luivl «Wi^p^doidAwards from distant points 
•wWe these 4t»1» moh ^e sui'&ce (Pig. 1). iff sinbii^ 
deep wells into S^h a strat^um at its lower part we tap this 
supply, sad, if ®e surrounding country should be much higher* 
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than the syot selected for the well, the pressure may be so 
great as to raise the water to the surface at the site of the 
welJ or even above it. Hundreds of feet may have to be 
pierced to njacli source of supply# and this plan is adopted 
by many large towns, 

* Springs. — These, .which are outflows of water from the earth, 
are divided into two classes, ;SUrfaC6 Springs and deep 
springs-— *the former ara foimd inosjjily on the face of slop<^/ 
and Uu'ir jireaence is dependent upon the feet, that at this point 
the iin]>evvious stratum, say of cl^, which supports the subsoil 
water, rises to the surface and , fiius opposes a barrier to its 
onward progj‘rss. Deep^fiprlngs, on the other hand, are due to 
the presence, of a fissure iwf Aho xrnpervious** stratum, wlfSch 
enables th(3 Avater below it to rise to the surface. The fact that 
.surface s})ring8 are liable to become dry C|/ter*a long interv^d^ 
without rain, while deep springs are nearly always perniaxient, 
will, therefore, be easily understood. Tho following sketch 
Avill assist. tli<3 reader in understanding the ubovo soinewhat 
c uruii led description;-— 



Deep WaW 

Fig.L 


Character of Different Waterish— sources of our 
water iiupply then may be from the raitifeil* rivers, lakes, 
•springs, and wells (superficial and ; . It does not come 

wdtluii the province of an inspector to kay of these yields 
Avator best suited for domestic purposes 5‘*hk attention ought 
more especially to be directed to the oontaniitiation to 

which water may ho exposed during and distribution. 

The xiatufld cktracterbtW of the w^fer*from each of these 
fcoim^es may be shortly sttmmmsed as 
^ain water^ although well ahrated/is flat and insipid, owing 
toabRcnc^* of luineiul matters, and in towns it takes up so much 
impurity from the air during its ^transit, and from tho various 
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-collcctinjr areuR, that it can hardly be looked upon* as a fsatis- 
ittctnry huj)[dy. In wsome districts in the country, where wtdl 
supplies cannoi/ be obtained, rain water, wiih proper 
and liltratum, may be used for drinking 'purposes, but. as all 
soft waters possess considerable solvent powers, and rm, owing 
to the intermittent character of the water supply, it is necessary 
to provide considerable storage rooui, great attribution must 
be^iani to the precautions* to be observed in the construction 
of tanks (see p, 20)d 

Hard and Wat6r*-*^h3Liia[ water is excellent for washing 
]mri)osc&, as, being soft, less soap is required than in tlio cas«i of 
hard w’atera. By a hard ” water is njbant a watr^r which coti- 
•tains a large quantity of saline e?)fQiatiUients, of such a kind ua to 
interhuc with the formation of a lather with soap. Before a 
jjjhtlier can be fewmed, in the case of suqh a water, tlie saline 
ingredient-^ must form with the soap a curdy material, so that 
a quantity of soap, varying in amount with the hardness of 
tlio "vvvitpr, id thus wasted. There are two kinds of hardness, 
temporary and permanent. Tlie former is owing to the presence' 
of ceil am suits (chiefly lime-sa^fe) that aro deposited nn })<>iling, 
and not rodissolved, and the latter to others that are not ho 
deposited. 

Water-Supply of Towns. — Some large towns are provided 
with excellent wuiter from lakes, which aro simply natural 

re‘»ervoir&, supplied by mountain-streams. Other towns con- 
struct reservoirs by damming up mountaiu-rstreams in their 
passagi* along valleys, and thus obtain good aurl pkntiful 
sujqdies of water. liivers and streams, on the other haml, w bn li 
pass through cultivated land and populous districts, ore uu^att*, 
]iartly bt'causo of the mahure which is applied t«> the land, and, 
in too many instances, because of sewage* pollution, U'^atn- jnvn 
surface wells must always he with Suspicion hy reason of 

the danger of pollution /fom similar sources, ^.peep wells, on tho 
other hand, as a rule yield excellent waters, although, in some 
instances, the various Sajts they contain in solution are present 
in such quantity as ^to bo objectionable by causing depud ts in 
boilers. By reason olj their hardness, also, such waters arti not 
convenient for washing porposos, and in some instance*?, fiotn 
the same cause, th^ may be injurioua to health ; the Litter 
consideration, howeyCr; is purely a medical one. * 

The following <^nd(Mrised summary of the broad cliaraxderi sties 
of waters frotitdiflereut sources is given by tho Kivers' Polluibjn 
Commissioners ; — 
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Wholfsorne ^ 2 


-f?.- 


Suspi 


)10IOllS 




Spriri;» wat«*r. 

water. 


(4. 

I 

(':• 

( 7 . 


j- Very palatable. 

Upland .siirfiioe water. I ,, , i ^ 

Stored rain water. ( Moderately palaUblc. 

Surface water from Cultivated land. 'J 
lliver water to which sewage gaina ^ 

access. . < ^ - 

Shallow well w'ater. ) 


Quantity of Water Required.— The quantity of wat(*r 
rf‘<]uired by towna for ail purposes varies with circumstances, 
Kucli as thc^ general ]»r«jence or absence of water-clo-sets, manu- 
facturing proce.sses, ic ' The .average supply per head for Mie 
Ijfjiidon <listricts in 1884 was 28 gallons in tlio 21 hours, 
varying tVorn 25 to 37 gallons. Some towns exceed this amount, 
wliih* othrj-H do not roach it; in Grlasgow, fur examjdo, tTr.. 
daily sujiply is 50 gallons, while in Shdiield it is only 2b. 
Dr. l*arkc.s has calculated the amount used per lioad in a lionsy- 
Ik» 1(1 <»f fairly cleanly people at 12 gallons ; in this oalculHtion, 
2^ to ;) gallons are allowed for a daily sponge bath, and it 
iiK-linles clothes-, utensil-, and house-washing, but not a w,iier- 
closct snpjdy. 

OalloDH .Jiilv 
for o»cti iK'rHoa. 

Pocking, . . . • . '7o 

I’IukI.s, as drink (water, tea, cotfee), ... . *33 

Ablution, including a daily oponge-bath, which took 
2^ to 3 gala., ..... 

Sliaro of ulHMsil- and bouse -washing, . 

tSharc of clotbea (laundry) ivashing, estimated, 


12 

Tilt' same writer stiUes that if from scarcity *of supply the 
sinoiiot, must be Urnited, 4 gallons is the least that ought to 
1)0 .illoweil, «nd that with this amount there cannot be <laily 
w a^'lniig of the whole body, and there must be insuflicient change 
of nndm clothing. This question is oUjmportance to Sanitary 
Aurlioritit's of rural districts in determining, for example, 
wild her the yield ui certain wells is suificle&t. • 

.'V double M stem of water-su[>ply has been suggested ; pure for 
drinking and loss pure for washing purposes in case.s in which 
dilHculty fius been experienced in obtab.iiigva sullicient supply 
of pure wiuci* tor all purposes*; but thert^j^ifeUwo objections to 
the cost in providing duplicate pipe's, and second, 
the danger that, through carelessness, the one supply might bo 
substituted for the other. 
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Collection and StOrag^e.-'-Allusion has aUoa^ly Imcn inmlo 
to tilt' |)!au atloptctl tor thi' mtlloctioii of wati r on a larpjt' sralo 
l>v taking aiNaiitaxo of Nature’s reservoirs in tlie shape of largo 
lakes, or by cons^^ructlng an arliliciiil 4ak«; by tlannning up a 
stream in a vaiiM?. Under such circuin^tant'es <lui amount of 
storage rn cessary isnlopondtuit upon the^ rainfall i>f the ilistri(‘t. 
ftiul the extent of tlie collecting area. In the i*a^e of <let‘p-\\eU 
su])plies the water is puni]je<l iiTio service reservoirs' largi^ t-nongh 
to eontalii st'veral days’ supply, but the collection aiul storage ot 
water on a large scale is an engineering cpiestion outside the 
proviiue of a sanitary iuspeedor. *^On the other liand, the eon- 
fitrjietioii of wells for local supplies* (which are simply small 
reservoirs), and oisterns, is of ^tal in> >a>riance, and the details 
oultIu to be familiar to all inspectors. M 

Wells «re of Awfvl^scriptions — surface ami deep. Tin* former,, 
as alreaily mentioned, tap the subsoil water, while the latter 
pierce the imp^U'vioiis stratum* Upon wliich tliis water i(!s(s, and 
tap the water-bearing slrtrlum below. The distinction between 
the one and the other is not, strictly s])eaking, a matter of th'pth, 
for what i.s known as a “ surl^ieo'* or shallow well in one diKlriel 
limy be, deeper than a deep well in another, from tin' fact that, 
in the latter casi', the impiM’vioiiH stratum may bo shallow and* 
near the suriace. Also, wlml. stm-llv H[)eal<ing, a deep well 
may be very shallow, provided it i.s sunk at a spot whoto tin*, 
stratum which yields the difcp water crojis up close to the .surl'ace. 
Tin* oriiinary surface well which one meets with throughout l ural 
and small urban districts is constantly liable to pollution from 
various sources, unle8.s certain precautions are observed .is 
regards its position and construction. Filth from a l(‘aking 
cesspool, jirivy. midden, manure heap, or faulty drain, will find 
its way into such a w'ell from a corisiderfible distance oW'. Such 
percolation is .sometimes deinonstratetl by tlie fact that we.li 
water may smell of disinfectants that have been thrown dowj! 
the drains. 

A surface well drain^an area which varies in accordariee witli 
the depth to which the water in the well Ls lowered by pumping, 
and the nature of the ground in which it is sunk. 'I’lie more 
porous the ground, the greater is the distance from wJiich the 
water travels towards the well, and, from exjjerinient, this 
distance has beem^ated to vary from 15 to 16(7 times tlio 
depre.S8ion whicy remits from piunping. 

Whether thesfe figiires be accurate or not, tlujre is no quest’on 
that surfaccT pollution does find its way into wells, from points 
that one might consider a saf^ distance otf (it is, therefore, of 
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vital iniportajloo, to olwrvi" evvry precaution in their con- 
fot I ii<'t ion 

Well Mak-ing*. The pn'eautions to be ob^^ervv^.^ in inakini; 
n \v<‘ll are as iol o^^.s i u tin; iiiht place, / 1 lie. selectetl 

lor a siirlac'e w( 11 oni^lit to be as tar reino\?(il'^>x)!n all source-; 
of pollr».on as possible, and in the ojiposite direction to tiie 
nji(iir;il lallj so a?i to tap the water previous to its reacliin^ the, 
pollutiriL: source, and not after H In^s travelh'd past iL. 'fho 
iinj)ort:inee of this wdJl '1)C understood from the desenption 
ali’eady i^'ivi n of the, course that fhe subsoil water takes (s.*e 
j). l.‘l) In achiithni to this, the lining of the well must he so 
consirnet,e<l as to Is; (piiti* i1ppt;rvious to soakage from the surfaee 
iinniedi.itely sun oniidiiiL^it. • 

In place of tin* brick Cork being loosfdy laid around it, uhieh 
is tli(‘ usual ])ractice, it ought to be set in c^nn do syn to the 
A\aler level, ainl, as an aihlitional precaution, it is well to inter- 
ju')se a layer of puddled clay ail nound, between Jlie bnekwork 
and tin* jnijoining soil. JCvery well (^igbi to be provided a\ ith 
a jiimip, and be covore<l over by means of stone slabs, earefully 
adjusted and sealed with cement., lly reason of such precau- 
tions, in place of entering the well direct, all surface water must 
p(*reoI.*ile through tlie intervening stratum, and, in doing so, 
(((‘come more <»r less puritiod. 

In (he “ Rivers' Pollution Commissioners* Sixth Itepf^rt’* tlio 
following remarks appear, which are given here because tliey 
expn ss very forcibly what one often linds to be the cast* : — 

“ Twelv(' millions of country population dtTivo their wattr 
aliiiest I'xeliisively from shallow wells, and these are, so far our 
cxperiiMU't' I'xtimds, almost always horribly polluted Vjy sewagti 
and by animal matt<‘rs of the most disgusting origin. The 
coimnon practice in villages, and even in many small towns, is 
ti> <lis))o^;* of the sewage and provide for the water supply of each 
Cottag<', or j)air of cottages, upon the same premises. In tho 
liitU‘ yard or garden attached to each tenement, or pair of 
ti‘nenieuts, two lioles are dug in the porous soil; into one of 
these, usually the shallower of the two, all the filthy li*^uids of 
the house are discharged ; from the otheijVhioli is sunk below 
tlie water lino of the porous stratum, the water for drinking and 
otlier doim'stic purposes is pumped. These two holes are not 
iiiifiequenily within 12 feet of each jvnd sometimes 

e\ vUi ilos’er. The contents of the Jilth-JwlL «i^sspool, gradually 
Eohic away d. rough the surrounding soil,^nd \uingle wdth tho 
water below. As the contents of the icater hole ^ or well, are 
pumped out, they are immediately replenished from the surround- 
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ing distruslin:; mixture, and it is not, therefore, v?ry Rurprisinc; 
to iissureii that siudi a Avell does not heroine tlry even in 
summer, inflbrtuhately excreiuentitiouai, liquids, es'^ieeially after 
tliey liave soak<^j^l.‘j*ou^li a few feet of ])orou& soil, do not impair 
the' palatability of tiio water; and this polluted Hcpiivl is l oti- 
snmed from year to* year without a suspieion of its elninu lrr, 
utitil the cesspool and well receive infected sewage, mid then an 
-o^itbreak of epidemic diseitse compels attention to thc' jiollutiMl 
water. Indeed, our acquaintance^with a very large propori ion 
of this class of potable waters has J^een made in consejpK'iu '' of 
the occurrence of severe outbreaks of ^phoui^fe\er amongst tlie 
pfT^oiKs using them.’’ ^ ' 

Norton’s Abyssinian tube well ii constructed by drhing 
tubes into the soil, one length being screwed ou to Jinotlnu*, and 
4lTU lowest segmetifc hUving a sories of jierforatious at the free ( nd. 
Wlu-n the subsoil water is reached, a pump i.s attacln‘d b» the 
tube, and alter pumping for some time, the water, which iiL fn-t 
i.3‘ dirty, becomes clear and remains so, as a cavity wliicli cnne- 
spends to the ordinary well is formed at the end of the pipo 
owing to the gradual removal T>f the soil by pumping. 

Tins is an excellent, plan of obtaining a waier-suj»|>ly lor vil- 
lages situated on gravel, provided the wifter i.s not very far irom 
the surfactf. 

For procis(*ly the same reasons as are stated above, it la 
equally necessary, in the case of deep wells, to protect tlic 
snrfjKc. by carrying the impervious brickwork down as far ms 
tlie imi»crvious stratum. A very striking example of tlm < lb rt 
of not <l()ing so was mot with some years ago in tlui Stalforrl 
Ilural District, in the case of a deep well btdonging to a srlif)Ml. 
The vvaicr in this case was highly polluted, so luucli .s<» tliai it 
had a most offensive odour, and in tl¥) almenaj of any Io.-m! 
insanitary surroundings, it was at first diflicult to accf)un( ibr it ; 
<jn opening the well, however, and introducing a light, the < aii. o’ 
was at once ajqiarcnt. Down to a distance of 12 b*<it from iIkj 
surface, the brickwork was perfectly clean, but at this point a 
well defined lino was^formed by the entrance of a filthy, slimy- 
looking fluid, which seined the bricks down to tlie water l^vd 
fiO or GO feet below. In this case, the only source* of pollution 
was from a manure heap in a farm yard 70 or f^O y.^ids av/ay, 
from which, no do;;i£hl^ percolation had occurrerl througli the 
surface gravel, alo'fg iyimpervious bed of clay. Had the brick- 
work of the wgll iA question been built in an impervious manner 
down to tins clay, no such pollution could occurnd. 

The quality of cement used* is very important^ the best 
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Portland cehient beinij alono admissible for this, as for all 
Kjiiiitary work. The ])roportions of added sand og^lit, for this 
j)articular purpose, to be two of sand to one of ce.uibnt, and the 
two oii* 4 lit to bn tJioroupjhly well mixed bjdare the water is 
adde d. The sand selected must he clean at/if line, and quite 
free from nriy dirt or clay, otherwise the e'ement will not .M‘t. 
Liiilders and*workrnen require cfi^cful watching as regards these 
points. * 

In all caocs in which welbpc^hition is suspected, it is advisable 
to open tlie well in order ascertain whether them is any 
evidt'nce of tlie penetratiqn of sewage matter above the water 
Invf'l. I f such be the case, at one point or another, the brick wo/k, 
in place of j)resenting a cjlean, red surface, will ’‘be discoloured in 
a manner which, when once^ seen, will never be mistaken. Apart 
from this, it is highly desirable that wells*>8h6uld Ixj opened 
periodically for the purpose of being cleansed, however 
w«dl constructtHl they nmy be, with time impurity may arise. 

Pumps. — There are two kinds of pump.s, the ordinary 
suction pump and tlie forcing pump. The former will 
an.sw('r th(^ purpose so long as tii6 distance the water has to be^ 
raised docs not exceed from 30 to 33 feet; in fact, as a rule, 
taking iinperlbctions of *Inechanism into account, 25 feet may be- 
lookiMl upon as the limit. In the case of deeper wells, it is 
n<'ccs.sary to fix the more elaborate and expensive forcing pumps ; 
beiu f' it is that in ])ractice one so often finds open wells with a 
bucket ami windlass for raising water. In such cases, the 
danger of surface pollution is increased, and if the arrangement 
be allowi'd to. continue, as in the case of small cottages probably 
it will, tho greatest care must be taken to see that the top of the 
wHdl is so situated with regard to the surfiico as not to permit of 
draimige into it. A good fitting cover ought to bo insistcid upon, 
oth('rwise dead leaves and other decaying matter will find their 
wav into tho well.* . 

Cisterns. — In cases where cisterns are necessary certain 
precaut ions must be attended to in their construction. 

(1) Thty should he cofistructed of a inaterigd HuU will not impart 
any injurious quality to the water, Gkdvanfced iron and slate both 
answer tho purpose -well ; the latter, however, although the best 
in nther resjiects, is heavy and it is difficult to avoid leakage 
tln|^h the joints ; these should be carefil9ysmade with cement. 
Lei^and wood are bad materials for us\Xn construction of 
cisterns. The risk of metallic contamination In t^e case of the 

* For a full and simple description of the construction of pumps see WtO 
ilinking, Wear's Rudimentary Series.* 
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former has often been demonstrated, and, as rega^Js the latter, 
sooner or laUjr decay takes place and organic contamination 
results. • ^ 

(2) They slnju^d be easily accessible, and, while the sun's rays 
ought to he exciAdejJ, the place where they are fixed must not l*o 
dark. These req^uirexneuts are essential so as to atlonl every 
facility for inspection and cleansing. It is not unusual to lind 
dsterns placed under fiooi^, in*situations quite unknown to lln^ 
occupants of the house, until, by^reoson of the foul condition of 
the water, a search is made, and the cause, in tlie shaj)e, of d(‘ad 
and decomposing rats, is discovereS. 

(3) They ought to be covered in aqd ventilated, otherwist* dirt 
of all descriptiona will enter. ♦ 

(4) The overflow pipe ought to be carried to the outsidt' wh(‘ro 
.U should ^ithei* bd^cut short or discharge on to an o[n‘ii gullv. 

It used to be a common practice to <‘-onnect it dirt^ct wii h the soil 
pipe or drain, in which case it simply acts as a v(?ntilator, and 
foul gases are conducted direct to the drinking v/ater. Jn soimj 
instances in which this is done a syphon trap is introduceil, ))uti 
as the overflow pipe is only in use when the ball-tap winch 
regulates the supply of water is out of order, this trap owitig to 
evaporation must stand empty, and, j^horefore, lie ahsolutely ' 
useless. Some years ago the author found an illustration of this 
fault in the case of an hospital, wjiere, to make matters still 
worse, tlie cistern overflow pipe w^as connected direct with the 
drain from the fever wards, 

(5) Idle supply pipe for the watei‘-clo«et 7nu8t not pass dirert 
from tlie cistern^ but a smaller cistern (water waste preventer) 
ought to be interposed (see p. 130). 

Distribution.— public water-supplies there are two aystems 
of di.^tribution — the constant and the Intermittent, ddio 
former is very much the better, fora*vafiety of reasoiiH, although 
the latter is the system in operation in some towns. 

Constant and Intemllttent Systems.— In the case* of 

the constant system, the taps of the houses deliver water direct 
from the service pipes, without the intervention of a cist*^rn, 
except in the ctfse of^ater-crosets, which have what aro torme^l 
“water waste preventers” — smikll cisterns that deliver, at one 
time, only the requisite quantity of water for flushing purposes — 
and kitchen boilers, '^ich cannot be supplied direct, but must 
be provided with si^l supply cisterns. The necessity for liaving 
large cisterns for stoHng water on the premises is thus avoided, 
while, within intermittent supply, these are essential, other- 
wise, from time to time, houses would be entirely without any* • 
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wator. Tho ®hief objection to the storage of water in l)ouses is- 
tlu; danger of pollution, which may occur from various causes 
aln*a(Jy noticed. Another objection to the intermittent system 
is that, by ])eriodically i^hutting off the water from tlie mains, a 
vacuum is liable to be created in the pipes, fybni gradual leakage 
at faulty joints, and this vacumm is replaced *by foul air, or oven 
sewage, from leaking draips, an occurrence which in more than 
one iubtaiico* has led to an outbreak of typhoid fever. The 
mains, in the case of a constAnt, supply, are always full, therefore 
this risk is to a large extent avoided. In addition to this, pipea 
running full are less liable to i'uat than those that are occasionally 
ein jdy, as air in the preseitpe of moisture has considerable corrod- 
ing power. * - c 

Ilesides those advantages, in the constant system thcjre is 
always an abundant supply of water in Q,tho case of tirii., 
Th(' disadvantage of a constant supply is that th*e waste from 
leaking pipes is greater, as the water is always at pfossun* 
in tho mains ; also, by reason of the great pressure in the 
Borvico pipes, the various fittings must be of more perfect 
make, and therefore more costly* ^or this reason, much waste- 
of water lias resulted in cases in which a constant has been sub- 
fititutod for an interm ititeiit supply without replacing tlm old 
fittings. On tho other hand, in some cases where the cliange 
has \m\n made, and tho nocsssory fittings substituted, a diminu- 
tion in waste lias resulted. 

Chargees. — The system of cliarges for water may be by rate- 
or by miaor. The former is much the better for domestic sup- 
plies, as, by making a charge^ in accordance with the quantity 
eonsuined, an inducement is offered to economise, and economy 
in tho h'gitimate use of water is oertailily not what one would 
wish to see. ■ * , ’ 

Indirectly, there is another important reason for placing no- 
obstacle in the way of a generous of water, and that is the 
cleansing effect that it has on the drains and sewers. By limit- 
ing the supply, we diminisli the flushing power, and thus add to 
tho risk of deposit, which is so highly ohjrihaonable as will be 
explained in a later Chapter. Of course, fa sp^ial cases, such 
as manufactories, it may be necessary to by meter. 

Pipes, — li on, with a coating of sbme protective material, such 
as Angus S?mith’s varnish, is what is u8e^£or«inains. Lead is 
most generally used for house pipes, but lif the case of certain 
w’ftters its use'is daugerous, for reasons alrlfady etated. Galvan- 
ised iron pipes are now often used, as they are no(f so liable to- 
rust as plain iron ^lipes. The temptation to use lead pipes is 
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I'ery great, as they can be carried anywhere roujid corners by 
Biiiiply bending them ; whereas in the case of iron pipes, joints 
have to be itij5erte4 at frequent intervals, not only where angles 
have to be passed, but also whel’6 one length has td be joined on 
to /mother. “ • ? 

Many materials have been suggested as a protective coating 
for both lead and iron pipes, but most are either unsatisfactory 
or too expensive for gcEer|il use, * 

* Giassdined iron pip^ are manufactured, and answer the 
purpose well- ^ 

Tin is used as a protective dSating for both iron and load 
pipes, but in this form it is hardly satisfactory. 

*ConipoBite pipgs, consisting ^f a btock tin pipe enclosed in a 
lead pipe and solidly united together, are not so liable to bo 
^ciod upon by, water, and they may oe bent in any direction 
like an ordinary lead pipe ; these answer excellently. 

Iron pipes treated by the Barff process are recomrncnchid by 
BoiiH*. The process consists^ in raising the temperature of tlio 
pipes to a white beat (about 1200* F.) in a chaml>er into which 
Kuperlieated steam is passed.^ After being exposed to the action 
of the steam for several hottrs th© metal becomes coated with a 
protective oxide. 

ImpuritiOS* — The chief impurity, & fact the only one that 
need be considered from an inspector's point of view, is that 
which comes from an organic source, either vegetable or aninjiii, 
the latter being much the more objectionable of the two. 

Dotli may be iwresent in a solid form or in solution ; in tlio 
foriuLM- case, the water is distinctjy discoloured, the coh)iir vary- 
ing in depth in accordance with the amount or nature, of ti)e 
contaminating material ; while in the latter, notwithstanding the 
j>rescnce of considerable impurily, the water may bo perfrctly 
clear and wholesome looking. The ^absence of colour, thor('fore, 
is no sign that the water is pure } lieithor is its prcsonco a 

sign of dangerous pollatibn, for pea^ imparts a considerablo 
colour to water which need not be injurious. The important 
point to remembertls, that a clear water need not mean a pure 
water, but that daftger may exist even though it is beautifully 
sparkling and perfiiwy clear* .Here, then, we are brought f ico 
to lace with a ptpblem which can dnly be solved by Ibc chendst 
and bacteriologist, but as the inspector ought te appreciate 
the significance of ^lie quesiion, we must go a step farther, and 
explain shortly, fhO^^reason why water which contains organic 
matter is dangerous from a health point of vievv. 

Presence of Organic Matter— What it means.— In the. 
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first place, tho^i, even from an ordinary point of view, it is, to say 
the least of it, objectionable, to drink water which contains 
matter in a putrefying state ; but, in addition to evidence 
exists which points to the conclusion that it is directly injurious 
to health to do so. The real danger, however,*' lies in the fact 
that any contaminating source — for example, ihuman excreta and 
refuse — may contain the poison of a disease which may be com- 
municated thrt)ugh the medium in quQistion. We know a great 
deal more now than we did a comparatively short time ago of the 
nature of the poisons which cause' diseases of the infectious 
class, and the belief that all ^uch diseases associated witli 
minute living germs is universally accepted. Many circum- 
stances which formerly w^ did ^aot understand are now ex- 
plained ; it is no longer difficult to realise that a water, known to 
be bad, may be consumed for a long period ^ith app9,rent iiux 
punity, and then suddenly, typhoid fever may attack several of 
tlie consumers. We know now that the poison reaches the well 
by the same channel which all along has conveyed tho polluting 
matter. 

It is obvious from what has bQ^n said that a standard of 
jnirity cannot be arrived at simply fixing a chemical limit of 
'admissible impurity, bemuse, beyond stating that a certain 
amount of organic contamination is present, chemistry cannot 
go — its exact nature cannot thus be indicated. Were a standard 
to be fixed on such evidence as this, it would amount, in some 
oases, to saying that a limited number of typhoid fever germs 
may be admitted with impunity, which, of course, is absurd. 

How to Estimate Purity of Water,— The only safe way 
of arriving at a conclusion with regard to the quality of a water is 
to oonsidt* r the analyst's report to$fether with the possible sources of 
pollution, and, for this reason, it is most desirable to send a full 
account of tlie surroundin^jg conations with the sample. 

The following history of an outbreak cf typhoid fever, which 
the author investigated severaljvearaago, illustrates very forcibly 
wliat has just been stated. Tne cases were directly connected 
with a farm-liouse in which a person had diM from the disease 
twelve months previously,. Immediately cA tho occurrence of 
the cases in question, a sample of watw the well belonging 
to the house was sent to a cmemist for analysis, with the result 
that it was*pronounced to be perfectly wl^olesome. The fever 
attacked three occupants of the hoi:^ and ^ree people living 
in difibrent parts of the scattered district (two .of whom lived 
over a nule away), bnt all of those paiieiits woifced at the 
. farm in question, and drank the water firom tiie said well ; in 
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fact, after an exhaustive enquiry, the details of wlfioh no(*(l not 
l>e given here^ the contagion tons unmutakably traced to Uve farm'- 
house well. I,' the course of this enquiry, a seconcl analysis 
of the water wjw made, and by way of 'comparison the water 
from two other wMlS.jn the immediate neighbourhood was also 
analysed, with the result that, although the amount of organic 
matter present in the case of the farm-house well came within 
the chemical limit of purityf it exceeded by nearly four times the 
quantity present in the two wells that were selected for com- 
parison. Where, then, did this increase of organic impurity 
come from ? There need be no difficulty in answering this 
qiHvstion, for within four yards of th^L^^oH was situated a large 
foul privy cesspit.^ * 

Purification of Water* — ^In the case of a public suy>ply 
direct from a dee{) well, the watei^^ xnay be pumped direct into 
the reservoir, but when the source is a river or mountain stn'am, 
it is nec<jssary to pass the water through a filter-bed after it has 
V)oen received into reservoirs and subsidence of a great j)ortion 
of the suspended impurities has taken place. 

The Filter-Bed*— Such %filter is constructed of sand, which 
ought to be w too fine), and gravel of 

variouoXtegi^i oTboarsenesa The sand is placcnl on the toy), 
and under it is the gravel which increases in coarseness, until, at 
the bottom, where the outlet pipes are situated, it consists of 
small stones. The efficiency of the filter is dependent upon the 
time which the water takes to percolate through, and this is 
regulated by the depth of the sand, which ought to be from 
H to 2 feet, the gravel being 3 feet Each square foot of sucIl 
a filter will allow 70 to 75 gallons to pass in the 24 hours, 
^uch filtration is chiefly mechtuiical owing to the straining 
effect of the fine mineral and organic ^deposit formed on the 
surface, which, on account of clogging,* halt » to be periodically 
removed. This filter filso reeves dissolved organic matter to. 
some extent by bacterial action in the presence of air in its in- 
terstices. For this repon, it is important that the process sliouid 
be conducted slowly ^nd intermittently to allow of aeration; it 
must be remembered^ howler, that the important effect is a 
mechanical one. It is this property of air which also mainly 
accounts for the increasing puri^ of a water, so far dissolved 
organic matter is concerned, as it passes onward in ri\ers. 

Rain-WatOP FiltllJ** — For the filtration cf rain water it is a 
common practice^ to construct a ^filter underground, in wliich 
case certain jSrecautions are necessary. The arrangement ought 
• 6^6 Britieh Medical Jvumal, April iind, 1892. 
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to be similar* on a small scale, to that just described, but as, in, 
this case, the filter is sunk in the ground, it is essential that the 
brickwork \]fhich contains the sand^and gravel should be built 
in cement, so as to rtjnder it impervious to soakage from the 
surrounding soil Sometimes, in additioi^ *tor s'and and gravel, 
charcoal is introduced, but this is objectionilblo, because the 
water has afterwards to be stored, and charcoal imparts to water 
a material which favours the grfiwtluof organisms. Such filters 
as those are apt to be neglected, on account of their inaccesfei- 
hility, so, in order to facilitate regular cleansing, a convenient 
means of gaining access to\hem ought to be provided. This 
rule is applicable to all srfj^itary appliances. It is not easy, even 
if every facility is offered, to in<fuce the public to systematically 
ch‘jinso and inspect them, but if any diffiptilty Stands in the way 
of doing so, it is hopeless. » * • 

Tt would appear that filtAtion on a large scale affords pro- 
tection ngaiuBt water-borne diseases such as enteric fever and 
cholera, but only after some amount of deposit has taken placo 
on tlie surface of the filter which caiises it to act as a strainer 
against the passage of bacteria* this reason, it is wise to- 
reject the first water whicb paa^s^hrough such filters after the 
I)rucoss of surface-cleaning, to allow of .the re-formation of the 
de])oait which has been disturbed by that operation. 

Domestic Filters.— Great , ignorance prevails regarding the- 
efficacy of domestic filters* Tbo general opinion is that, however 
foul tho water may be to start with, ifll deleterious matter is 
removed by their use. One is constaatljrtold that “tho water 
must be all right, because evety’ drop thet is used is filtered,^’ 
but, as a matter of fact, all.^rdih^ iare of very doubtful 

value, for, though most of of removing 

turbiiliiy frgm water, they of water- 
borne diseases, and aflfer iuse for some time 

.they simply act as culfcttWt for and so 
contaminate the water them instead of 

purifying it. , ’ 

The TORterUl most freqneai^j^l medium ia 

domestic filters is oharOQtjtli of charcoal with 

silica (silioatod " 

In the “ Filtafe, largely used 

in the army, the fUtectlQS J^.ilihaceDS^.ia' the form of 

granule^ '•sfiestos ch^'isth Among 

other i^cles erhich are nsed as'fillie^g imimi mentioned 

spongy inn., moffiuitie euiUde ^fron^ ihe£ • 

Besides acting as strainers is rethOTing the huger suspended 
particles, most domestic filters act ehemi^y upon dwAmpnaing 
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orii^anic matter in eolntion^ as well as upon certain .inor^auio 
constituents, .but effe^ upon fresh organic matter would 

appear to be ^ 

In this country tyro valuable sets of experiments with filters 
have recen^ been ^nduoted^ the one by Dr, H. H. Johnston at 
tlie Public Health IihboratojFy"<rf the University of Edinburgh,* 
and tlie other by Dr* Sims Wpodhead and Dr. Wood for tho 
British MtditA Soua^^ ^ ^ , 

Dr. Johnston’s investigatiotui ^ore confined to four filters — 
nauiely, the Atkins, h&ignen, ^ij^ordttneyer-Berkefeld, and 
Pasteur-Chamberland—and the investjigations of Dr. Woodhoad 
and Dr. Wood indnded exp^imenits with these filters and 
nineteen other weHdcnoVm varieties. ^ , 

* As the question is dhepf extreme* importance from a health 
point of view, thtf published aocounts of both sets of investigations 
sliould be '"carefully studied* The following summary is given 
for the benefit of those who may not have an opportunity of 
seeing the original papers:^ 

Dr. Jobnston^s experimentai^ere conducted with Edinburgh 
main water, and the object he^ad iii»^ew was to teat tlio power 
of th<^ filters in resnoving the irdorck^organisms already present yi 
the water, and other bacteria vrMch were purposely added to it. 
Having ascertained, by cultivation ^eweriments, the number of 
bacteria present in the ’wateri the filters were kept at work 
continuously, the filtrate behig ejected periodically for similar 
bacteriological testSi -♦ " 

As regards both A,tkins* and*Ms%il|^’s filters, the first series 


uncountable. At thi^^d of ell^t iroiking the filtei s were 
again tested with a similar these experiments the 

granular carbo^cla Wsn tiot^isiraSSd before being used, but’ 
was thoroughly washei^ Srith the other paits of 

the filters, howevert bad>h#9S'|j(ts^)tlied* Dr* Johnston writes 
regarding this series the Edinburgh mam 

water placed in Ihe 160 micro-organisina 

in each cubio centimat^ tbatj^the largo numbers 

of rnictYHirganlsm ^^lllpl^ered irater were derived from 

* Thesis to W of jEVlinbu^h University, 

t An inqnify into Jdie of Water Filters m the Pre* 

vention of In&eillotui &iseasS<-rjyrkMt Mmikal Joun^, Nov. 10, 17, aud> 
24, andDec. 15aUd».lfi6A » v v 

* j- ” 
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the multiplidhtion of the micro-organisms in the pores of the 
unstenlised granulated animal charcoal, as well as from the 
inicro-organipms present in the Edinburgh main water.*' 

A second series of experiments were conducted with the same 
two filters after all parts of them had, if^wtw thought, beon 
flterilised, although, in the case of the Atkins filter, the results 
indicated that this M^as not the case. In this senes distilled 
water containing 12 Bacilli vwlaiei and 33 other micro-organisms 
was used, and the following are the conclusions arrived at aft*er 
a seri(‘8 of tests made during six dajrs* working: — “Although 
the Atkins filter was not sterilised by boiling for one hour at 
120* C., still the enormoifj numbers of Bacilli violacei and other 
micro organisms found in the Altered water, after one day’s 
filtration, conclusively prove that this filter not only allows, 
micro-organisms to pass through its pora^, hut tbe charcoal 
forms a suitable nidus for the growth and multiplication of 
micro-organisms, which are found in much greeter numbers in 
the filtered water than in the unfiltered. Maignen’s filter is of 
sdino service in removing microorganisms from water on the 
first and second days of.filtrati^, hwt after that it forms a 
suitable nidus for the growth and multiplication of micro- 
organisms, which are found in much greater numbers in the 
filtered water than in the uiifiltered. ' 4 !'he 9 e filters are, there- 
fore, useless for sterilising water, and no reliance can be placed 
on tliem for removing paUiogenie micro-organisms from drinking 
water.’* 

Before considering Dr. Johnston's experiments with the other 
two filters— the Nordtmeyer-Berkefeld and the Pasteur-Chambor- 
land — ns they are not so weU^ known aa the Commoner forms of 
domestic filters it may be w^elf to give aebprt description of each. 

In general appearanooi theeC niters (Fi^ 2 and 3) resemble 
oach other very closely^ and fie ’action of both is purely 
.mechanical. # * 

M. Pasteur first designed hisfilter for the purpose of sterilising 
fluids in his laboratory work, and it afterwards occurred to 
M. Chamberland, his princi|ial to apply the material 

used in the filter for the filtration of drmkih^ water, hence the 
name given to the filter./ l*he filte]!^|^' medium is a specially 
prepared .fine-grained Ongko^ ^^ in the form of a 

cylinder, which is open at end only,, where it is 

provided with a glaaed porc^iun 3^^ is en- 

closed in a cose through the bottom isira of« which the nozzle 
passes, and communicating vdth the top end tBere is a pipe 
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■with a screw socket for fastening the filter on to d ^vator tap. 
The water enters the enter case, filters tbrouj^h tlio cylindt^r 
into its internal cavity, and escapes through the uoz/de at Uk* 
lo^v cr end. Besides this form of tap filter, vhich works niuli r 
pressure, there arb fither forms, one of wdiioh is shown in tlio 
drawing (Fig. 4), which act *without any pressure boyond that 
imparted by the head ot water in the top chamber, and to 
increase the rate of deliveryi ^hich, of course, is* \ery nuich 
lessened by the absence of pr^aure, a series of filter tubes are 



introdneed. There atb other forms which act by tlu', 
pressure produced by a vanned vdiieh takes the place of the 
pressure in a service ina^|U 'Altfadngh the Berkefidd illtet 
(Fig. 3) difikrs from but slightly as regards extenual 

appearance, in the wrt risswiit &f the filter— namely, the 
cylinder— there is an ^ijBTerenoe. It is composed of 

diatomaceouB earth and, although jt has the 

same external diametern the i^beMal cavity is very much smaller; 
in other word% the walh ^ mech thidker. In appearance 
the material is net m imooth, it is also more poroni mor» 
brittlsi * 
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To go baci to Dr. Johnston’s experiments, he proved that the 
Borkofcld filter was not proof the penetration of bacteria 

through }ts , Bubstanoe iitv periods of working ^tarying from 
four to ten days, wherbaa the Pastear filter daring twenty-eight 
clays continuotBR working with water h%hly:,chiuged with micro- 
organisms discharged a perfectly ateri^^lte1ate> 

in summing mp on the whole . MOiei of..;1na okperiments, 
Dr. Johnston writes “ The r^nits of tite experiments haye 
conclusively proved that the vPo^uivClupihiiiriahd filter is un- 
doubtedly the best and the oxily tone. reliance can be 

placed for permanently steiiH^g'idrifiiElb^ w4ter>^ 

As regards the experid^ta of Dr.^'iSfil^ WooiBiead and pr. 
Wood, practically the sameobijicfusione’ irtre arrived at os to the 
value of ordinary domestic filters, and twenty-ohe 

varieties tested proved ^uite anrelia^;>|4 r«nioving bacteria, 
from water. AdditioMd interest atie&d^.;tbe9e later experi- 
ments, because besidee te^dag the power w lw filters to remove 
organisms already presenliin Vatef amiy^'htbduced pathogenic 
organisms, sterilised of cholera 

and typhoid was used. An^ard} the and Berkefold 

filters, the experiments 6f . Wpodhead afid Dr. Wood also 
practically agree with-thoss of Bk Joh|^^ the former being 
favourably reported upon ax^ t|ih.Uitter^^|iKitbUi«bl^^ 

Dr. Woodbead and Dr. Wood f^ea^finn^ted with another 
form of porcelain filter, the Fi^mbiSn which 

they report favourably, ©(idy.tt ||C«tat0|l^;^'pie texture of the 
filter medium is so yaty fiis»/<bltt itji: practicablo a.s 
a pressure filter. .lii oonfelsjflS*^" their these two e.x- 
perimentera perhaps be 

permitted to make a fW ohsermlims^^ teetimoniaU 

and stnt ements publMh^% '^e fUe» .(imperfect 

from the bacteMologiW ype have reported 

on. These filters may, ast^i >jnid; ^terially 

increase the risk of acq^^ , , but id addition 

they are to be looked opidt' hs.nid: tSfl’ev^ in so far a-s 

thov give rise to a sense ^dh pitevents the 

preraution of boiling febr iW^T “ Vhere n^oessarv. 

We should TotSommepd ^ae&ki' , ^ should 

either withdraw theie »i sal^sfy 

themselves* by ''tekiiq;, .ihsj) they 

are justified In tnakiag these w thh Itreventioa 

of disease by the use of th^ fflfiirtu,” — jp)^ then for the 
recent experimental datft upon wbic^ ibci^tliiB oounti^i all 
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ordinary domestic filters have been unfavourably repforted upon, 
and in other countries similar uonclusiona had previously boon 
arrived at, in/suppqrt of the oonvic^on which hos^ long been 
entertained by "^nitluT' experts as ttTthe.^apger of' relying on 
such hiters as safeguards w^ter-lx^rne diseases. We nro 

not solely dependent/.' howem^ upon trial experiments for our 
conclusions, for the Bta1iiatlsa;|pf the XVenoh arm? unmistakably 
confirm these. Since the was used in iho French 

ariDpy typhoid fever in the Fa|i!^ has been reduced more 
than 25 per cent., andt whole army over 50 per 

cent Again in i892| " ih reporting a still 

further reduction, says {^asteur filter has been 

applied to water prfvio^y bad, fewer has disappeared/’ 

It was in 1868 th^^e introduced 

into the French hope it would be instrumental 

ih diminishihg the fever among 

the troops. Frevi^ tO its the average annual 

number of cases ni?i^e artw^^a^ 6,881, of which 

number 1,270 oc<mri?jM||^ In the year after 

the introduction of and tapid diudine 

in the number of ' 

In 1892, Dr. charge of the 

troops in Dahomey, reported that 

the use of the protection agtfinst 

<lysentery, as was''p^y w!'%-~’t ^^^ that ^oase atUcked 
* tho soldiers wheuO^^l^ifie 

Our own the signifi- 

canoe of these filters used 

in the British havi^ Just 

been criticised being relnible 

in alfording protecja j ji i lH |^ ^ t"' it is highly 

probable that support of this 

coatention, V < pi i P F j W^ Wf|Pjif ^ 

accordingly concltliife individual is 
injmensely inoreaw4 diolera. over a 

more prolonged material may i)u 

ingested at a nre fovottrable for 

their escaping thus entail the 

possibUity of ^be diminution 

in the nombW ^ m the distribution 

of the dose erwhf “* ily, tthrte no intluenoo 

on the ride of iioiiiSBon dt — v “ **5 

up. .This danger, lit sfl imlpem^ filters, when once infected 
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witli a ftri^Mnisin, of continuing to irife(;t tlio water for 

a or xariod j)f*riocl is most inai'ktMl in llio ras«» of 

jKK'Lrt aa wlieii the^^e have once becoijio infoct^'ii the 

(lis('a^r 'j;crm may Jbe 'carried for indefinite periods from plaic lo 

(Mir virtue posscss^'d by the Pasteur filter has not yet Mron 
inrniiont'd r Ji'ilncly, that when it requires cleansing, aUrntM ii 
is at <mce called to tin* fact oVing 60 the flow of watrr i trough 
It la Miiiung slower and slower. The cleansing process a veiy 
Miiijih’ one, na tlie cvliiider or cylinders wliich cau reafijly \>r, 
iriiiir>(al liavo merely to he brushed under a water-tu[i, to frr<i 
tlirni from tho slimy deposit which collects on their niir<'r 
suil.u'*'. I‘’r(>iu what luis been stated, the reeson of the omi- -ool 
() l a ili t.iih d description of the more oummon filters in the 
iiiai !u i \mU Ik) understood. ^ ^ 

\ uioij . < liruucal substances, such as lime and alum, arc ii.^-rd 
fitr ihe purpose of water purification. The effect that. su« h 
produrr is a ineeliaiiical One, the various matters in siisju n^ion, 
lM»th organic and inorganic, being thrown down with the po * ip;- 
t.ite wlneli is forinfal on the addition of tlie maUrial. lln? 
or’;ani<* matter in solution remains unaffected by thr‘ ju-oers^. 

Boiling* as a means of Purifleation.— One excellent and 
simple method <»f water purification on a small scale has not yet 
liri'il mmdioned, and that is boiling. 

I'lie ellect that boiling has, is to cause certain salts to be rh- 
posiied (as mciitionod in referring to the hardness of wati*rs), and 
niatu r.s in suspension in tlie water are carried down with tin in, 
but the all-importtint eflect of boiling is that as the organisms of 
cannot withstand a moist temperature, even for a sliort. 
]H riod, of 2 r.r F. (the boiling point of water), the great dani;» r 
ol I n feet ion by water may thus be removed. Inspectors, therofure, 
in all l ases in which suspicion attabhes to water as the carrier of 
disc.isu. cuight to bear this in mindi and do all they can to i n- 
cnuv.gc the public to take advantage of this simple sa't'^uaid 
of 1)01 ling, say fur about five or ten minutes, before using. 
Taking of Samples. — It is th© injector's duty, wlnm he 

has n asoa to susiHjct that a wateMUj^ply is likely to be con- 
tain inate^i, or when he is requested to do so by tlie nudital 
otlicer of, health, to procure a sample for analysis by the medical 
ollivor or analyst. In doing so, the following instructions ought 
to be attended to. » 

It U hardly necessary to say that fhe pottle in which the 
sample i;^' taken, w^hioh should be a Winchester - quart, be 
• JSriiwA AlcdictU Jeumalt Nov. 10, 1894, p. 1058. 
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scrupulously cloan : before being filled, it sIkhiU be rinsed out 
two or throe .times with the water that is to be analysoil. Tlie 
hot tie to hat-e a glass stopper, ami it is woll to cap it 

witb Icatbcr, the string being sealed with isealing-wax. If for 
siny rt‘a^<>n a stop’percd bottle cannot be obtained, an ordiuary 
corh may bo used, but it must be a clean new ^one, and it al >o 
ouirbt to bo capped described. 

riic following ]»articalars, when applictible, ought to ac- 
uompaiiy each sample j;,'—* * 

1 . I )iite on which the aaluiple wa% taken. 

If from w^cdl, atream, town supply ,#or other source t 

If from well, Jjnw deep, a{j§roxiiiiateIy I 
4 Wiiat is the dlajtance from the nearest middon, drain, or 

C<‘Sspool] ' 

• .■>. How far from siabto or famyardj 

f». Is there any* other possible source of pollution 1 

7. Is the water drawTfi.from pump or tapi 

8. If froj^p a pump^ k it ono of wood, iron, or what I 

lb If from a tap, are ih© pipe© of lead, iron, galvanised iron, 
or are they otherwise specially 4 >rotect©d i 

Ilf Wliut is idle special reason (sickness, cIh;.) for renuinnL; 

amii V rtis ? ■ 

I! Are there any other particulars to which it is desnablo 
that attention shovild be calledi . 

One is sometiinwi asked by an inspector whether any simpl-^ 
tf-.t can bo applied by, him to determine roughly whether a 
cerruin w'ater is gOod or bad, with a view to assist hiie. wi 
birtidiii" wdicther or not a sample should be taken for uuMlyr i. 
Tli«^ ^jiicslion must be answered in the negative, lie mu /. b.^ 
Lnnib'd by the existcnoa of anything in the local sanitary mn- 
diMuus tiiatmay operate injuriously in eoyitaminatlng th(^ wat r 
in qui ^tion. , ! . , 

Inspector's Duxt wi/rti risqasj> to Wateu-Scppuy. 

Among the numeroiiB duties. an Inspector is called to 

perform, there are none tO: whiejh greater iuiportanre ran hr 
altacljC'd than that of'en()UinU^ ©A to whether the londituur 
u))on which a pure ^water^upply is dependent an* Mobiti <l. 
Those conditions vary in ailioordanc© with the nature of tiu; ‘*iij.j*ly. 
In the case of lar^^e urban districts with public wat^ r suf)joir,^, 
tlie enquiry, sR far as the inspector is concerned, will *»<• dmM trd 
mainly to the house connections, while in rural and sinali urban 
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(listrifts, wliir'h aro <U*p«‘rulont upon local supplies from wells, 
tiio thief circumstances to be iioted^aiv the houso 

h-urrouinlinv;^ 

Summary* — wdmt has already been said, tin* tlriails 
Mhn li in e,acli cas<‘. should receive attention,' will be aj)j>r' < uUi d, 
but jierhajts it, may be well to repeat the more impoitaiu of 
by way of summary. ^ 

1. That tfio water-supply of a household ought to Ik* witlnn a 
Kjjat nifrit distance, and yuir«; but if from any cauM' tho 
Mi]>ply should bo liinitecf, smallest quantity adimssiidf f/r 
Ikmisos without wator-clqsets, is 4 gallons per head per un 
amount, Iiowov'cr, which would not admit of perfect ch-aulnu^^s, 
or jirojXT Hushing of the (irains.^* 

•J I hat uphiud surface water and water from springs aiul <h-op 
lls IS usually of good quality, while that from cultivated laud, 
i iw'fs and surlace wells luust be viewed w^th \»u6picion. 

3. 'rimt the spot selected for a well bught to. b (3 at the hi-h-st 
point of Uie site, and as far removed as ppgsible from all .muh cos 
of polluiion; also, ihat the w^elb should be so coiisirucuMl to 
bo :il)M)lutidy impervious to surfibce pollution, bv building i)io 
bM. Kx\<,rk m ceiiKMit, sealing the surface with stone >lai." and 
ui (m liing a properly c instructed pump. 

I I hat in the case of deep wells, the brickwork ouglit to be 
built in the same manimr, at any mt© down to the imiu rMuus 
i-f rani in of clay or rock. 

• 1 liat in all cas<^ in which surface leakage is suap^ vtcd, 

th. well ought to bo opened and examined. * 

h. riiftt w hile storage in a house is objectionable, in caM .s ia 
A' lu. h ir cannot be avoided, the cistern should be oonstruvicd of 
a ui.’ih rial which will not impart any injurious matter to tlio 
water, and ho placed in an accessible situatiOD, to faciinate 
iu.s)ieetioii and cleansing. It should be covered, ventilated, and 
• havii an overflow into the open apart from any drain, d'ho 
sup})ly-pipo to the closet ought to W intercepted by a sc. -nd 
siuad cisfi^rn. 

7. Tliat tJie supply ought to bft oOB«t»at,aad that, ia 

s]»ccial cases, t he charge ought to be by 

'I'Imt iuad pipes cannot always he used with safety. 

1'. I’hatj fthtiough the water may be perfectly clear it does 
not fallow that it is not dan^rottsly polluted, 

10. That none of the ordinary Hmn In the market can be 

trusted to reader harmless any diaease-Jiioison the waitr may 
ciuitiiin, * .. ^ 

1 1. That all filters require cleansing. 

U’. That nothing of an organic nature ought to form part of 
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ft flUtr, anf] nt it should be so arraiij^od that it can be tnlvcn to 
}.m t'. w i\U 


. CHitPTEittllt, 

VKNTItATlON AXD M^A^MtKO. 

‘ 1. • \ * * 

TT'Kr air is as essential to heajth AS pure water, Althoii<j:h thn 

]»ubhc Aic wry ignorant of the fact, Unfortunately, thn .lu of 
4nir looms may he loaded with impurities without any \imblo 
&.i:n being aj)]»arent#that such is the case, and although, foiUi 
li , some of us have timely warnings of evil, in thc‘ sli ijm of 
h^ uludies and feelings of depression, others seem to 
" 1)1 unfortunate immunity from any such indication of dingtn 
Pn bably diildren helplessly mAffer in like manner, but, r<.UMl 
lu Ihuiks almost hermetically sealed against the enliaitM* ol 
Im sh, or the exit of foul air, to be transferred later m lile, foj 
• I lain periods of the day, to schools and workshops tint mav 
?M siiiiibiily described, their constitutions, if they withstand ilif^ 
^ t «, n that is thus plo/^ upon them, become blunt to all impr* s 
— nature ceases to sound the warning note which for bo long 
h t- bM n disregarded. 

Ahiiough, to the uninitiated, it would appear that ait docs 
n/>t into such direct contact with our internal ei MiKJiriv 

as w.itor, this is a mistaken notion* We inhalo in the rour of 
twenty foux hours, while at rest, 480 c utrio inches per minute 
(twj. o this amount or more when at wdJkJ, which is bmugbt 
into intimate contact with the blood in the microBcopu al r « h < f 
th» lungs, around which th4 blood-vessels ramify. It is Imio 
ih.ir th(* air performs its funclionby giyjing np oxygen i > ilu* 
blood, and receiving froto ft moisture and various fdb*tc rm 
Th. number of air*ceHs has been estimated at between » md o 
iijillions, with a combined area of from 10 to 20 square f< r i 
These figures will give some idea of their rninut»* s /< md of 
the extent of the absorbent surface presented to tlie air 

The presence of impprfity in Water is in some s md d 
by its turbid appearance, but the air of our rooms, iiowmer 
impure it may become from overcrowding, present*! no \iaiblo 
evidence of the fact. 
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The composition of the atmosphere varies in different 
situ Lijori'. Jn ilif* iullo^^ing table the proportions uf the >auous 
jn„^i(dKiits ul an aveiage f>arople aie gi\eu 

Composition of Atmospbx&io 


...... 

Nitiog(n,' . . • . •* . 

Carbj>iiic Acid, • . . . 

\Vitri> Vapour, . . . . ^ 

Ammonia . 

Orgaiuc* matter (m vapour or biispeode^ ' 
(irLaiiiaocl, unorgameed, dead or Uving)^ 

Oroiif*, . * . . , .< . » 

SilUof Sodium, . , . 

<>th( r iniDcial Aubstaitcca, . . . ^ 


$09 6 per 1000 volumes. 
790 0 
0-4 

vanes with temperafcat < 


tme. 


Variable. 


Oxyg'en is the all-important element It 14 the gas to which 
tiu ui inves Its purifying power, and it is the great suppoitor ot 
<oinlni4u)n If the proportion present were much duniuishtHl, 
a \\ ould cease to burUi and life wonid become impossible 
Ozone IS anotlier form of oxygen, possessing similar, but iiiurc^ 
a( 1 1\ ( pioi>ci ties As a rule, it iif Snly to be found in the puie^t 
.itino>.pl)( l(^H, and is absent in populous districts. 

Nitrogen acts as a diluent of oxy^n, which, in Us pure 
IS I II too potent, Unlikeoxygen^ it does not support combust ion, 
luit like ( arhonic acid gas, if present in excess, it extinguishes a 

li-lit 

lin' (juautity of oarbOnlo acid present varies from -2 to “ 
}) u t |i( I 1,000 of outdoor air; the formermay be the proportion 
in nnuintainous districts, and the letter in densely popu 
Ut( Ip II ts, of towns, * ^ 

In looTiiia w'lthout proper ventUMion, the aho\o 

aim nm ot cubouic acid may be although largn 

qu.iiiutus of this gas are discharged intd4m atmosphere as tli ^ 
uMilt ot the combustion of c<»i, |eA|^tion» ^<5 quantity 
pre N< nt ni the air vanos very iittla, owing to tbe diluting action 
of the ^vlllds, and the power by j^tapts in absorbing 

ami ij)[nopnating the carbon* ^ ' 

In uldition to carbonic acid, b largo^ipt^tity of organic 
matter, the lesult of tissue Wjas^hndallo Impure vapour are 
given od from the lungs and and It is to these that injury 
must in a large measure boo^butech Osrbonic acid m itself 
may be presont in considerable quantity^ without any ill effects 

• A noM ras, argt>n^ discovered bv Lord Ka^lrigh, and Aiiotlicr, helium ^ 
niu i uov\ bo atkUd to the above list Thtil fcigniticance m a hvgi me 
tti c In not ij pi e^ent known. 
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licing apparent, as is demonstmted in tlio case of workers in 
aerated watei; manufactories. It has been asceriaineil by expei i 
ment, that the ratio of carbonic acid ad^ed to tlj'e uir «.>• t!,f. 
result of reapiration, corresponds very closely with the atn.xiiit 
of organic matteif ffjjm the M«ne source, and for this reason it is 
taken as a Standard of purity. It is the presence of eil.'h- 
organic matters frotui.C^nr bodies that causes the .disagreeable 
odpur and sensatioti dif stuflindiw w^tienced in occupied rouins 

In addition to imptairit^, the nfult of respiration, the air is 
liable to be contaminated hj material^ both solid and gaseou.s, 
fruni a great man^ souirees. the former may be men- 

tioned particles of dust of W descriptions, too nutmifous lo 
mention, pollen of pLufts, gerUVif Of various sorts (inolmlinv', it, 
.may be, some that we Icpuv to he instfumental in the priiduc i..n 
■of disease), and nsgtaentsof carboftiisnd tarry matters from the 
imperfect combuStW®. of cost Amoag the letter are sp.sml 
gases evolved in i^es, and ^he» the result of COIJihllS- 

lion, us well as el|hfk frbui'b^iy bOttStructed sewers, nml lV.>ai 
colleetions of eiteo^ nianurs^dina refbse of all doscriptions. 

'I'he use of gaal’Ia. I'Qoms and ihetories adds greatly to tlm 
impurity of the air., focit of gas will, in burinmg, 

consume the entire o*^u of 6 cubic feet of air, uml nisi, 
impart certain nojtiouS Odtupbunds of sulphur and carbon to the 
air. In spite bf thii^ we find that people not only use gm lur 
lighting purposes, but also, in the shape of a naked flume, as a 
means of Seatipi^ roodis, shops, and faetories. An oil lunif, 
with a gomi burner will co^ume 3:2 cubio feet of oxygon in an 
liour, .so that, it may he saw that one gais burner of ordinary .sue 
is ten timer WW^ as regards the iinjory Ife does, than a lamp 
giving an equal ltghti' ' ^ ' 

From what has beet^ staiind, it wEl not Appear surprisin^r that, 
the air of towtts slMWld eompato unfevoutably with that, of. 
country districtSJ the wohdetr is richer that the diflerence is not 
greater, and tbiS:. iBM <1^. he pXpUKhed by the purifying power 
possessed by thAb^g«^‘«f/^e air .itgelf, and the actiim of tho 
winds in diatrilattlSM the-; jhAppl^Jy o'*'er a large area . h is 
important, therefbi»^l9|i!t tbitt^tt^W sh<W!M not be 0^ ert.ixrd, 
and that the latter 

'm IirpUAE Am, 

The effect ifif impure air on the health of jK*n|ilr* is illns- 
trated hy the various tables given in the first chajirei I'ijo 
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oxf’fsslvfi nioitaiity from lun:' tlisea^»»s in tho case of those 
in certain dust-producing occupations, as well as tlio 
iiilliieuce on-^ tho deatk-rate of overcrow<ling, knd of the hack-to- 
hark arrangement ‘of houses, is there proved by statistics. In 
addition to this, however, there can be no question that foul air 
is highly conducive to a general lowering of the vital functions, 
which rcnd<*rs illness more frequent, and recovery more uncertain 
aiifl prolonged. ^ 

Tho success which attends the medical and surgical treatment 
of cjises in hospitals, as cowpared with Uie restilts of similar 
tr oiitinont at home, in overcrowded and badly ventilated cottages, 
is recognised by all modidsil mea; and, that fresh air is a fur.or 
whioh largely contributes to the good resalt in the former cas**. 
is gom'rally admitted. Again, there can he no question that th»' 
K(‘voritv of infectious disease, as well as the rfesk of infection, is 
greatly increased by atmospheric impurity.^ 

Ilriough has been said to indicate the importance of frcsli .air. 
Wf must n(»\v pass on to consider the amount that is nccfS'^.ary, 
and the means at Our disposal for obtaining a proper supply. 

4 * ^ ' 

Quantity of Air RsquiB^n 

As the amount of carbonic acid gas present in the air of a 
njoiii corresponds with the degree of imparity caused by eif«‘to 
limiter- given otf from our bodies, that gas, as already stated, 
IS {aIvw as a standard iu estimating the condition as reirard 
ventilation. Up to a certain point, one <Jan detect dilhrent. 

of impurity by the sense qj| stnelV the sensation of 
stiijVnie.ss experienced on entering a^om froin the 9p<^n air, bll^ 
the }).)wer of discrimination as to » certain 

amount of foulness is exceeded. .j&gqrea in the follt^wing 
tah]«', prepared by Dr. de OhaunloilV^nd; have been ('an‘ 
fully te.^ted, indicate the point at , which impurity becotnes lir^t 
nf)p:vi- nt to the senses, and %lso Vheu Urn power of diserimiii.v 
tioii as to degree of impurity cea^iga.- > 4 . . 

It is not desirable to burden ihb memory with many figure-, ; 
but, from a ventilation point of view, tt is<mpo*'tant to remornher 
tliat when respiration bw addgdJpJL^^ acid pm- l,0UO 

to the air of‘ a ro6l6 bocoma apparent to 

the .senses; consequently, that an amount 

beyond this it, not compadblc with'^.pro^rly ventilated room. 

It must be remembered that these ngu res da not represent the 
actual ame/uut of carbonic acid gas present in the air, but only 
that which is added, so that from 0 3 to OT (the amount natur- 
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ally proRont in tho air itself) must, be aiUleJ in earh ease to slio'” 
the total amoiint. This applies also to the remarks that folio? 

I'hr amount of carbonic acid given otF per hour hy a jxtsoii 
n* rest, is 0*(5 cubic feet it follows, thereioj-o — if tVo air of the 
room is to tie te|>t«at the above atandard of purity — that. :i,00n 
<‘ui»ic feet of fresh air must be introdiicod for !*fioh person dunm; 
that time. ' This briugB na to the consideration ot| the amount 
of cubic space requiiw fbr iMbcH person. 



Cumo Space Required. 

Tt is obvious from what has been said that the qin sfion of 
sy .o #* is one which is entirely dependent upon thefaciliiy 
< M'ls for changing the aift of a room, and, granting tlm povo 
iuhty of doing so to an indefinite it becomes f|uitc uji- 
m:it» riril how limited the space allowed for each person may 1 m\ 
W'er.- it not for one consideration, this thedry would be pj rf rtiy 
a|.])liL able in practice, btit it is found to bo unworkable on in « on nr 
<>i the draughts that« result from the lupid' movement of thu 
<‘('ld air. ' , 

Temperaturd^ then> infiuences the pace at whieh air may 
iiMvr l without caus^ a fueling of drai^ht. Air at •:>' (-> 
bO' F'altr. travellmg.htVl| |«9P second ,is not percept if>h‘. rjr. 
2 to 2i feet it is imperceptible tO,iome;:|fersori.s, at 3 frrt ir j , 
perceptible to mbit,' wMlS' is perceptible fo ali, 
and anything above ChUSes feeling of drauglit. If the 
air be warmed to 70* Fatn, s greater velocity is not p« rf o v(;rl, 
but if the te»ij>erature be as high as 90* Fahr., it again becomes 
• Thia is an average — men give oflf more, and children leas. 



40 


PRACmCAL SANITATION. 


more perccptiblo ; this also happens if it be lowered, say to 
40* Falir. 

1‘ixpcrience teaches^ tliat, in this country all that can be borne 
is a cliange of the air of a room three times an hour ; it follows, 
therefore, that in order to retain ,tiie standard of purity, viz., 
4)1:J of added carlxinic acid cas^ ;«Mich i>erson contributes 
0 6 cubic feet of the per per liead 

WMigbfc to be 1,000 cuibxaJeet liA amount is very 

Hcldoin met with, indeed, does not excf ed 

from LM)0 to i>50. The attiouitf is GOO cubic 

foot, and that tistially r^pirea forcoili|3^ tod is 

Theoretically, from the^aj^QUpt to tho at- 

niosphere by animals# '8n€ih'|j|(.bot^esp^ amount of 

spac.‘ requir<‘d by thepa. Oft above would be fi’om 

.'bbOO to 7,000 cubic feet, but this.Am<M^;.JlitS^ case is nvithor 
ri ipiisite nor attainable. The 

:is much greater liberty xnay ^be of fiec 

In * satibia.-- 

tory amount. The BegnlatiniU ytw^ m0 Oow’sheds, 

ami Milkshopa Order, usually renaite 800 although 

in sonic oases the amount is only 6^, or even which oiinnot 
be said to bo sufficient. ‘ . ’ 

Fallacy conceniing: Large a popular idea 

that plenty of Space does away wito.thiS Itiecessitiyf^^ ventihitiun, 
but this is a mistake. Even with a. space of 10,000 cubic feet 
oei uj)i» d by one person, in the absence^ 6f ventilation, the limit 
<»f impurity would be reached in a little over three hours, afrr r 
which time th^ same amount of OnMih idr would have to be 
introduced as in the case of a BioSller in order not to 

e\e«'ed the standard if in^urity.^ - , » 

'rh(* height of a room is an in a 

ventilniion enquiry. The re8pir$t^j,t lend ac- 
cumulate about the occupants, of a certain 
pt int /of'fiv^ss iHU noi toie the pk^ The air of a 

t^pace en(dos('d by high ' walli, d t'oof, would 

Peon become very foul if.thfS|';JSpa<^-“^h^ Tliei*- is 

no objection to a 

estimating the a heigiit of 

\'2 to i:» feet^ only ‘may he taken 

to be tiio uuiximuih'"ldiw|lL'^^^ 

Ventilation and WAksatKO op Schools. 

Some years ago the author conducted an investigation with 
regard to the conditions of warming and ventilation of tbe 



iCiuadaif 

jaio lunomy 

e»5 -"t os — V coc»5jo ic c; — o — 'Tirv 

iT- rt A <30 S »-f'-C5 tc ct — o »'C- 

oo O ^flco 4|*^»3S <0(0 c& arJ*c;(^^-r <p o — 

'JTKdOO'I 
ppv oiooqaao 

'^•OttiniOA 

m Aiunaini 

p 1 -sig iif pp§ 1 i?l i s.? 

in ^ 0904^ C9(N^ W 6i Oi fO CO COCO 

aaqjk 

««tx 

p ^ P^<p $pp p9P*P T 

d <N — — Cl — C» — 

tfjnivjiecltadXi 
• ®Pf*nno ^ 

« Is kl^ ^ ‘^^1% 

n«qik 
)uo9»id *01)]; 


• 

6 

i 

bf 

*3 ■'■ ,*3 "s s s 

l-'l- ^'.^>1 ■ ■ 1 " “ 

*3 '3^ ^ »S ■ ^ 

•lifn'tll "' '3' i 1 S "r^ 

■l^'l '-'lll^'^' ■;■:■ '■ -'I ? isfiSs-s j. i 

■ihH ^ '-K /• - ■ ' , m H o u« ^ '^c 

5 

A 

M 

► 

1 r l.)*^Hiiiiij.|«t 1 1 r 1 X . iriji^..jf .. m i _ ^ i l ' ' * 

f j.r ■■;..■ S J.. s 1 ss 5 

15 If-- f - *-:’- § f .3 -i 

tlj'I'-sJ III 1. 1 t: 1 

llli-fl III 5'ii 3.“= i 

:l|r-'P«;' .1*1 'll s Ifj 1 . 

l^iUbTf JAd 
io.>j :»r4n.'> 

g -i^^^’Wjag'S gsa s 5-2 

o Tf'-pri^nv 


u*ai pTMnani 

i;:Nsr;l|« 8'2P3 £ si 

■S ''''':.'**S4f|!,jp,is.*)M^.„:S..3"'“'. '■ 

•i 

8 

a 

£ 

J =4 1 il 

f 1 JfPlII lijsi III 1 11 

— ©< ec »e5 Qo 2 if Zf 2 II! ?2 IS tZ^ 








42 


, PRAcrrCAL SAMTATION. 


fleiTjonlary sr hools in rural district of Stafford, and for tliat 
pur|>os<‘ It was nca sMary to make analyses of the air. 

As lUo, question has an importfint bearuig on the subject 
at present being discussed, the foregoing table, giving the pt*sult 
of tj\(‘ analyses, with condensed remarks wto other circum- 
Htaiiees, will prove of interest. The sjgmficance of each heading 
of the table. will be understocxl from;.w1iilt hjWt alreadf be(*n said. 
The ^ample.s were taken about the 

same time of daywiti each and^after schools had been 
oc cupied for about three hourju “ ' ; 

< )uf cannot expect that the aiir of schools should come within 
tlie si;indard of purity, cotyridering the present small amount /)f 
spM< e ircpiircd hy the Editcation pepartme^t (100 cubic feet ]>cr 
heiul), and for this reason, it is the more ;e^ to ado])t all 
n asnnalih* measures in oidet to approach tbit etandaixl as nearly 
as p(i sihle. In the cases given in the jbalAh which, in all* 
pro).;tbility, may h© taken as types of the condition of sclmol 
veiiDl.ition throughout England, the amount of impurity in the 
atin«..v))licre of the best school is more tlian twice what "it ouglit 
to 1). , wliilc in the worst, the stat^rd is exceeded by six times. 

Thr tigurcs also represent a oetter all round condition of 
vcudlsdion than would •generally be found, for the number of 
clnl.lrcn present at the time of taking the.jsample of air was, 
in M'vcral instances, considerably Indow the average attendance. 

'fo j.i<>p<»rly ventilate a school, or any other public building in 
wliu li iIk' space per head is so small, is a matter of great 
diilK tilly, Miul unless mechanical means im adopted, it amounts 
to an impossibility,* , 

1 11 ' I'. jiring that cubic space has iSptm the condition of tim air 
in orcupud rooms, is j^'ell illustrated .by the figures of the tabic, 
w i\u h ^how that the greaV^‘St capacity is by no means alw ays 
assoriaicd wdth the greatest purity. . , . 

A : ' " 

Measuremeut of Cubic Bfac^ 

Tlic o.stimation of the capacity of a ordinary hhape i’^ 

a .simple matter, all that is necessary, in an WPty room without 
augh's. ]u<»jvctious, or recesil^' bf^ ^to by each otlicr, 

th«' hngth, breadth, and hoighfe^V ^ more conwniont to 
express Uio measuremems m di^^aU a font than in 

Ibrt ami inches. '■ ' - 

• For iuji aofouut of the difTeretice int^t beisreen mechanical and natural 
vontilut.oii ix\ the cai«c of ach<H»la, and tho comparative resSlts obtaiuCil hv” 
the *uie jiiid ihc other nee a Ke|H>rt hy Prof CarncUey for the information 
of the {school JloarJ of Dumiee, 1S89. 
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The following talile gives approximately the proportion ia 
cItH’imals that inches bear to feet : — 



F(»r «-xanip!e, if ik rootn meaatiT^fli: 12 ft. 6 in. in lcnj:'(li. li> ft. 
3 in. in Ineudtbf ancl 10 ft. ia h^igbt^ the calculation will ;w 
follows: — J2*5 X 16*25 x Id m 1281. The capacity of the nxmi 
in question, it 1»281 eiiMo feet. 

Any recesse$‘ that fwdst muBt be measured separately, nnl 
added to the and projeeti^s, ia the shape of walls or ('up 

boards, must be d^ucted fmm n. 

Jn the case of rooms of inogular shape, it is iiec(‘s.s.iry to 
measure {mrtions sepatiktely, in order to arrive at tl»o inus 
caj)aoity. 

The following are the rules to bo followed in the exampl.s 
most fn quently met /with : — 

Area of a tr&ngle — base mnltiplied by half the height . 

Suppose, in the d^re i^yen (Fig. 5), the base mcahuros 1 2 f - t 
and the height 6 the area would \}k % feet. Thr: rul<^ 
npplir-.s in the ca^ of rcKiins without ceilings ; the section of 
space within the of %!!« ropfi representing tlie 

is measured by multlplyipg the breadth of the room {hris** ui" 
triangle) by hidf-fihe Wght ftjoih^the roof anglo to a in* ‘ 
corresponding wi^ *the height I^;,th» walls, and thin IIloipo 
multiplied by tbe mugth ofw;i'0^ the cubic cap ioity 

of that part of thei tpOcm slope. 

In the case of M r^m theisdl^ which are irregular a'^ to 
length, correspondlt^ for eitample, to the figure represented 
(Fig. d), the area may Im ob^ned by dividing tlm floor space into 
triangles, an8 taking the sum of their areas — this figure multiplied 
by the height from door to ceiling will give the cubic capacity. 
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In tlu case of a circk‘, the an^a is obtained by multiplying the 
{'(juaio of tlic dianietri by 7854, and this figure jnultiplud by 
tht h( ight of tlie room Mill give the cajiacity/ ^ 

I he area *of a sf^ghient of a cirole (Fig 7) is obtained b\ 
adding the cube of the the chord (a line 

jojiiing the extremities the |aia eirole), to two-thirds 

of 1 li. proflutt of chord 

'IIk figure obtained, if ^ of the room, 

in tin* (aMO of a oitcolar OcHwo'^PHiED of the room, in 

111! < is( ot a circular g^vo#^,oiil§paoity of the ipico 

l\u (iihir capacity <rf a d4>iii0«xs V nf^ultiplying 

i\Kn flmrlR of the pi-odd^ft of the area df’4fci by the hnglit 

{ ir I of base X height x f^^he arta being simply, 

i li it of a c iiclc. ^ 



I N nppjjlug these rules moH spaces usually itoet witli nui\ be 
\ u isund, and by dividing the total eiqpacit^ by the nuiubi i ot 
l«i‘.»ns omipying the room in questjkuai) the cubic space p. r 
ht id is obtained. ^ 

VBsTitjmo*. 

lU’ \cntilntioii ia meatit the dflalSoctt tt^oral of n)l 
iiii))uiitus M hicli. collect ia the rooms I'lw 

pi • < I n)n\ Ih» the rotult of f<a«eB ui nutuic— 

Natural Ventilaaon { <*r it tpaj* he l3x^ 3Nii(!»i|l or forces sc^ m 

at tn n b\ man—* A?tifi6Uiv«nmM; V % 

In ouicr to underMa«dthttojpefM^l^;#|l£^^ vmtih 
tin<; i]>i)l)anres in use. tiic 

prinoii,l(8.Mith whid^ «a4s^ W ioiBure su^<os^ 

AUliongh man; diffle|jitlii||e,jMre m dewfoing ventd ition 

M homes these luKid foom naut of 

knowlcdsie on tlie thb ]>eiK0V '«a|%ea, as from the mi- 

)>(.smI ilitv of the task he is awed W jwHfonn. Bv the use of 
uitilu'al nonu>j, a large volume of air may b«']>asSed thiough a 
ro im but .IS nlroadv explained, if the rate at ahich the air 
411.11 Is ei-tewis A c( rtaiu pa<.c, a ftelmg of draught is the result. 
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, FxtlNClPLES OF VkNTILATIOK. 


The chief forces ac1 
ard— (1) Diffusion^ !l^. 
fiifiyit pTodttced bff 
Ht ind itself is d( 

DijTusion in 

dilferent d 


iniermLxmg 
dry brick, 
il ttssiats in vc,^ 

The Wind 

the objection 
^stagnant, at an 


which encourage ventilation 
; and (*1) 

which priucipU) the 

which gases o{ 
other. 'I'ius 
^Jj^ti6$tances, surh as 
foes, and, thorcf ^r.*, 

but it is open tf) 
practically aiiii->*,i. 
bloif^^ lor 



■w-, .. ^ 




Flg.«. 

tills reason it* 
weather will i 
advantage 01 
as a free cr^'i 
o tight invarhbUjr' to; 
ijnoocupied^lliir.r 
a rapid renc'W^I 
The action'i^^ 
an upward Ci 
ing effect that 
across another, 
sketch (Fig. 8). 

The action of tjhe . 
ventilation by fixing 
vanes so fixed as to 



" Fig. a 

'n 

to Yogulate ii^ effect. When tlM* 
^i;acttox)^'Ot';twlHkd may be rak<‘:i 
^ id<ms \pji' ophite aides of a roo n i . 
, this prac-dee. 

0^ ro(Kii^ anj 

as by such tn^ aris 

istance in encouraging 
reeson of the a.spi I it 
i^dngat right anghM 
the arrows in tbo 

itikken advantage of in house 
movable cowls at the top of shaftK, with 
direct the mouth of the one towards the 
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'W ind and of tlio other in the opposite direction. The effect is 
that the wind <*uters the cowl which has its mouth turned in the 
f*ire(‘tiori m whidi it is travelling, when it caji bp conducted by 
I-ip. .s to tlie various Tooms, anit returned to the Veverse cowl bv 
other pijicfl (li'ig. 9). - ‘ ^ 

So far as house vonti^^ )g ^ 

‘><••7. found to 

whi.d. the wmd the amount 

of ;ur inti;oduo^..,-Th6 in rt.e 

<-as(. of Blups, where the wrti^ii'cad hand in a 

j.os.tion m accordance with rate the ehip ia t.•a^ .1- 

11 n :uul tluj direction Wind. ’• 

Ti.o nmvement pr^u^rhy TOeO Awigfets Of air is' a 
potent hiotor in venfaktMB, wl.,.,e 

vie- . xtornul air w as a rale, colder- of out- loouw. 
f o,.,.,..t,.s m followii^ rhanner:— W|»8tt;<^e temiieratu... 

■f a rnoiii 13 raised, the aur in it .expert* t>y reason of 

i;s OHiraso in volume,. l^e rc^ihr.iaMitH^ the sam.- 

'.u n.tity as before, a portio^ thewfpie* discharged throu.di 
•■MV o,.. iimg that may exist. the outside air is ilot 

or,...s|M.n,j,ngly meed in temperatilre, oH Jnequaliry is at 
onre .■sdilihshcd botweep the one and the, other, and* as il..> 

■ nl.J air outside u heavier than the warm ahr hlside, the result 
IS tliat, by the law of gravitation, it , will enter the room 
iluoni,'li various openings, and eontinne to do so until ,su<h 
t.oie as the point is reached when the temperature of the ...a- 
iiai I lie 01 lior (and, therefore, their gravibror woght) is prccis.d v 
!l.e .S t, MO. ^ow, if the cause which led the raising of tho 

t.i.ijioniture of the inside air conttnue8.too]perrte,.either in iho 

. u|.e „l n fire, or otlier artiSoial heattog by roasoa of 

.'he room boing occupied by phople, «» wwS^ohttant inflow of 
eo l. l. r air will continue, and the rate of, this cold .air 

.will 1.0 exactly in accordance wi^ «>f Uie boated 

eolumii, and the diffeienoe of te»t)ew**lie,,:b^ one a,r 

■iod t ho o( her. The greater the depthltdT'^ heated column, and 
th.. greater the ditterenoe..becweBifc. 

. :• ; .. ■;m.iiaosv, 2 ^. 1 t',^. 4 »>tlolteW' 1 hat the diro Uen 

ol ( III. current is alway*-^,^.<|ateideiate;t|»TTO^^ l>e.•au^o. 

If l...m any cause ^e «i? Wttiiliter t^^^ the outside 

,a,r- which It mayhe m Ed«^|^t|».ltei»^ takes place, 

in wini.T. when our houste.^’.artiiMy. warned, thi.s process 
ns in active operation, and it of the inilowi„« 

eurrent of cold air be regulated by ardScu} appliances, it may bo 
turiio.l t..i oicollont account as a means of ventilation at "will 
pri'boully he explained. . * 
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Vnder ordinary circumstances, if rooms are not overcruwilod, 
Aiid it is liOt.jthereforc, necessary to change the air very often, 
natural ventilation- is sufficient, but in the ca^e _of eVowd.-,! 
public rooms some artificial iDifu^( of renewinf; the air ought to 
i»- employed. artificial vcutilat ion - 

VI/. “y®^*-*'** 

hy )he latter, the foul air 

giving j)laco veiitila- 

tii.u IS not can only h.i 

entertained in other iiiil.lic 

buildings. 

Tlie v#riou8^ii||pi»|a^;4s':'^ and artill.-ial 

ventilation wUl 'V '■ 

♦ Position that, in m .hr 

that air may eniSe?,,ii^<i6b», am exxt'miut be provided for that 
^\ hich is at pre^ii ta room, so ttaiibitwo openings um ma . s 
sary. Theorefifislly, ifio 'jriw of 1^o“ Outlet ought to ho l.ug. r 
than that of tW wsrtU sir has a greater voUnm- 

than cold; but .th^, •« slight that it ni.ay he <|i.s- 

regarded, and bo%||ij|^ingS may be of the Mme sire. 

Again, although, «res,of the inlets ought to corn‘h|)orul 
with that of the, their number should be greater, mnl 

tliey should be ptaeod In ai^'Uomk as far as possible rem-ived 
tnini the outlets, SO «« td eotute as' Complete a circulation of air 
as possible, If they are pWed dote together, the air will eni er 
.and pass out without niitlDg with diat of the room, and so i lie 
olijcet for which they art inteoded—via., the dilution of tho 
itii|)iire atniosp^i»<^vQl ndt be aoiooffl|di8hed. - 

Warm air, hl(fin|f ||gfatrt ^aa bold, haH n -tendency to rise, 
therefore the nUMt suut^e poiition for the' dnilet ven*i!->> .>• ^ \ 
in or near the ceilihg't” H |^.Ad in«UQ« fOUoifs, however, that, i ho 
l.n.per positrtn for is near the floor. f..r • 

Moro it HO placed, rt enters is usaally much e.,hi,.r 

than the air in tJj« r39^,> lrti%ht>ouM at Once be felt, riio 

position of the. inl^il^gblrtii^ the cefling or so-oo 

o or t) feet froitt„th* flitor'; me some plan 

be^dopted^thah^jl^;r^e:^Etop^^^ upward djreelim, 

ventilation both oui^et i;j», iirui 

for absolutely oppolpd^^rtasOirt;; in -the former case, he< ai, ,» 
warm air rises, ipid ui the lattrt, because cold air fall . IJy 
this arranf^pmeiit draughtis ftr© not so Iikf*]v' to Jift 
because by the time the incoming air reach'‘H the level of the 
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-lilts of room, its Kimjx^rature has hcoti rai^oM’ hr 
niifiL. 1 Hi'/ with thf‘ Avarifi air to a point iit whici: iiJo\('ni' rit 
h' ' f« Mcptihh*, hi casos where it is possible iaj warm tli** nr 
it. is inlrotiik'C'd, th© illtofe be at the flour lev 1 

wjii ho seni will'll w’© tci ^feehanisTiis (rinph • w-.i 

liif Avarming au(i ’ 

The Chimney is » yery.eflSMe^"'oiitlffc;j^^ ai.-i iis 

. It i..f usually tli« o»ly.-<»»e; «n uxaui....- 

;iiiiii-i:il ventilation, *» iu js ' 

III. 111.', Inti, as it IS so comctonly'fotiiw* oei«> aj^y l-.'.li 

iij.nii i: us Ijuin;:' natural.' . , .'■ 


Mectiakibus EuptoyEo ik 

I'lntu tin; account just given of the prineipli^ upon -whu-h ti t 
iim- . liicnt of air is depcnofent, the action of the various lur.l'i!: 
1,111' Hi HM- (is aids to ventilation will better Iw understood. In 
M It III .'Iiiiinier weather ventilarioii i» »» ea«y matter, for tlici! a 
I'. iii. I (hauge of the air of a poem may he accomplislu'd liv 
ii;.i i iii.; \\ iiulowg ; but in cold weather tniii'ciuinot be doin', iiml 
It M ■ niiH's necessary to devise schemes for changing the mr ot 
riH'Mi.i vMiliuut inducing draught. 

:MeCHANISM 8 IMPhOVICU IN NATtTRAI. VeOTIEATIOK. 

Tubes or shafts are employed as both inleU;'Mid outlet.^, ami 
ill t!i. ;!• construction certain rules must be followed. 

Friction greatly influences the rate dt wbit^frir trav(;ls tdon.' 
u Cl' , ;km.r for this reason, especially In.^tfie case of uatuiM'. 
M II, ; itioii, it is important to limit itii effeet in every po^sii.!. 
« :i> i \ ivduciug the causes of ft to'it'w^nmra. , The followiiii; 
.11 1' t i.i' iiuu'<. iinjiortant consideratiohff uiid**’ heading ; -- 

1 I list as in the case of two ppdnhaw of Sil!^l|i^ area, tlu- om- 
cii'i '.liar ami the other stiuate,- the in the mriin r 

iiiiiy I of thatinthelatteti'.oitflulahiirt^^ 

•J 'I’iiiu the smaller ihe ojmh^g th«''|[irttatef is the frii-tiun. 
Ill I hi- casr of ojicnings is inv,Tscly 

a- ill- dmau'tcr- For example^ opening of 6 inch* - 

.Uaii.i'ti'r the friction will he twice that of an owning of I'i inchc.- 
till' il' 1 ill '.T of the one being txvice that of the' otla-r. It follow.? 
Iri-u) this, that by dividing an opening of 1 square foot into four 
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Opt of J ('.f -x squiiro foot, tho fricfiDu will, tlu'ororL nlly, I**' 

**\ o MV tiouljlod, U^causp the ro'^pective <liaiuptfrj* of tho onall. r 
op- arp only one-half that of the larger. 

-> i iiiif. angle.'? ^ 

'-’.■.wii l.y the ruri'rn* 


u ] : a t aany 
}•!-)< o of 
'L> modify 


jfiWttiatnig )>ip'' 
lijknled roinwl, ov 




( v.> u i I ' 1 , > 

HS poRsihii-. I 




and as obtn •' 


-1 'i'iiat the 't)kef frictlorn 

That tho Icsr. is lit • 

fr: tion, not o'w^ '^tk; mirfaoe tim>; 
r\p'M<.d %othe^f^ hniym0^i^^ is loss chanrp ot tl. • 

n « (Koolation-iOf'd^^llJi^^hic^^ itself ohjocti'MnM* . 

n ! ! . * iM an additlo^^&Ucl© io’^«‘ currents ^ 


n ! 1 . ‘ iM an a(iditlo|j|yjp|U^ io currents ^ 

The or ebnfts ought^tiot t.* i. 

CKV liiaa i,H for, in additiOK:^ to the incn < 

t; . M<.u with is ft danger of the otirrent h io 

^ p \i\] rntir^ly^^ 1^ of the air in the tube being .| • 
M. ' \tfut ’r^der it so hciivy as to oveironl*' >1, 

in .\ tr<l ttmdcur^iftf air from tbe>/r4!ifwn. Todunim ' 

M. . . I isk of cpoih^jlb'fr^ft* common practice to^plioe outh-t ..ii-n - 
('.•'' to dues. ’'. ' ^'■' v ’ '' ' - 

Joints of pipes muat'vbe/.fti^rrtsght, oUktuI >'• »’■ 

upw.iiJ Pttrrcp|;>VwM,gir(^ly Ica^ mp' 

:in. Very m f'f -f.. 

ip. a nr '>'! 

l.'i.g! 'i of an air-ti-ht, 

i.-. iP.t tif^WmUered, i, i 

.'Mi.r that rml'o:.... 

f!u‘Miiirh anrM™iSPl%e‘ ijv -^h. , . 


i.-. n-.t spcuract' 
.'Mi.r that 
f!u‘Miigh any^l 
tr '|MfijcmUHf| 
t »np often fil( 
opi-niags are mi 








tinned lu- 


f>aat> carried an opfr-'i. 

'I K'^ ^iipplieM iUtor. < • •> T- I 

'I’lp'vn ^0!Tl^i!■ks have rifiwcWtO to .*:nll pi,--'. \< ; ' ; -' 

w i j ". latter ought lo be cotuitructed of more diirahlu a. a(^ . a' » f p 1 
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ijsn?illy in thf? gaUlo wall which communicates with the 

roof Hjmce. The ellect of such a plan must be,a more or less 
(•(jiist.uit cl9wn-f]rHU^ht into the room — particularly if the \Miid 
(Ijjifice to bo hlowtnj 


ag m 

whieJi compels the 
hueh cases, 
oiicninj,', 

Wire grai^i; 

outlet openiogSy 
0 (’ 0 »ir. This 
'•endernned, for^ 'ftfij 
may remedy Ao 
evil, it permanenltfyf 
with the extract%g!'^ 
tie* shaft by greatly 
111^' iu calibre. ,A fiU? 
j>ie('iuition againet a down*' 
d I aught being i^roeivod . 
circular oiac undei^ uie 


( the outer opening — 
'lnoer optJiiing. hi 
to the ceiling 


fd to cover 
t that may 



]>( ads of the occupant of the TOpnii is the side. 

Cowls are placed on outlet Y^ntiUtiw sh|i|l^8 the object 
ol ( 1 ) ijroventing'&e entranoe of raii^^ the cNtiact^ 

mg ( H’oct of the wind| (3) 6he<^in^ the to down- 


dl'a light. 

1 riin entra)hce oflfain into a y^ia} 
upw ;ird curronVof a$ii hy reaeon'of" 

ot I he evapora^^ 

Mil r.ices, with thA of 

wlncli is generally praeti^ ; fof ; 

. iloois of iardeta a^d dain^.f ““ 
till* cooling 
v()U\t*rsion 
supplied 
is a local 
]>rv>pnatod beibjj' 
vei.i! ned in a Vj 
figlit of a given 
reduced, and 


will lu? undorstoo 4 ; 

iiiav, by a prot^ess of ODoltng, W 



j^immishes the 
it on the air 

of damping 

lUre, is one 
ing of tin' 
e rea.son of 
that VI tin* 
rliich heat is 
that there 
las been up- 
moisture i.s 
ioatplained, tho 
temperature is 
in point, it 
^i|^\entilating shaft 

, , as to overcome the 

upwind ttnulency of the warmer^ ahdi therefore, lighter air below. 
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M 


.‘TTid thus tlie shaft in question may cease to act as a ventilator. 
Tlie tendency to down-draught in damp weather in the case of a 
s Imiiney of a ihVplace, whloU |c^ a^me tiiue4ias not diacl u tire 
j(i is a fam iliar^ ^ process just 

<if a tire to encm 


similar circu 
Lio^ artificially^ 
2 . The aspi] 
shaft is co: 

' lainie<l for 
that* they 
does not fully 
:> No doufaf; 

"ilraiight, the 



|i)o so uiuh r 
which iH 




an upright, 
lins, but it IS 
Yianie implies), 
however, 

iVentcrs of down- 


, -ja 


s 









VUfW ivm cminney. 


From what will bb und«r«too4 cowls do 

not exercise any, power,: bnt^inply aid (O li 


. .rfairi extent^ takes place 

through a temper;i- 

iimv i>e 
oy tai)pmg 
If' which Will 

plS^ntcd in file 
■ftifl ]»urpe'*'. 
beans of 

^cross-bars h. I.ond 
i^^real^n of the pn •' uro 
^ . __d ate inimes'ljately f-loscd 
O^dbwn-dmugbt — and the eons^qmuit 
entrance oi brnoke into the room — occur. A certain apiount of 


•:ure of which :3i^4i||yii5 

The Chlmij^j, Wf “ 

Utilised as an 
it at that poiniSi 
allow of the 
reverse^ entpeij^i 

Boyle’s Ml 

art oui[Minyin^ 
Uiick'draugbt ib 
in the shape of thii^'' 
an iron-grating; th 
of the out-drai^ht 
should any tendency 
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innse i» producpd by the flapping of the valves, particularly 
when there is much wind* but apart from thia^dfcjeciion (which 
is much leageped Jih;, theso^ outlets 

only closed by 

I'l.iio. Such an argangement:!* becauho 








' '‘^\ ' 'J' -■'/*■'" 'lA' 

“'Jw 


only dosed by 

]>i.uo. Such an ar£ati|reiuent:la 


whe&.the TAtM4>aYf/%‘^M|||W»fcaihc(l in an 
;f- pasbiii:? 

■ ‘ .ijnio.'il^ 4»),b‘|lBrba^'-a#;i!f»^ currmi 

abdr'ib'.BwW'.lni^fflP®'* especially, 

.ea^,W.,bb«»iAea-.fi«»^Sn?«PpU»nc.-., 

■ intro- 

'^'-- ■■' ■ ■ betUjr M 

'chiiuut^N 
fl|,|rooms may 
|m$ion of any 




J... 

Fiir. 


oontmued &r 
is fitted with a eowb ' 


and 

lower end of the inner 


tube is polonsed a little dictanoe into tbe room, and has a 
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ilanged rim some inches in width which extends hoyond tlie 
area embraced., by ^he outer tube, and thus prevents t he 
incoming air irom the room, hy 


causing it ta 
to thfi ceiling,^ ' 

Windows " 

which will 
draught. 

Hinckes*^ 
a piece of 
glass, the y 
iintKjr the 
rail of the ti 
riio air 
upwards h’t 
t op of the I 

A better' 

<Fig. Uhii 
instead of 
phiced on :i 
ventilfttioUi 
‘'orros] 
irig a curw 
Ticath the 
< I escribed, 
the urrowit?^ 
t he window ' 
drhirablo 
arrangement 
described, 

(Kig. 14 ) 
fash is d< 
order tha^ 
the fired,, 
is closed). 

By infe 
}.as 

vrntilati 
of tho m 
willing to, 
is suited for 
described id 
lower rail^by 


^^,^^tancd parallel 


appliances 
"oausing a 


'biODsists of 
^oe, plah'- 
f^htroducod 
;tho up|H*r 
sash meet. 



to tunriv 
or l>eca »-e, 
S, ttro ‘p.itfi 
Eitlier pJ.ui 
'^er, the ore* l.»'t 
lary to deepen tiiu 
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LoUVred Panes, taking the place of one of the squares of 
glas i, and arranged so os to admit of being opem^d and closed, is 
anol her plan of window yeniilati^ bjr which an upward divccti* ti 


Various 
walls, of 

Sherini^iamf^^ 

coubists 





m 







l^^rough the house 
Wfetly eu) ployed. 

Btog. Th^-an- 

?||||frOligh an iion 
the ouu r 
din'ctcd 
pi^py an inner 
pp^j^ning whieit 
being at- 
flp'iJie lower sidr- 
%»3?:by ineanji (»f 


. oj>-n.'d 

and eloflod by a l>ftknco<l weight, and tW.ixte&.bf* the opt'uing 
eau he regulated by pi^atis ofa 

Ellison's Ventliatiiig Brio^ of bricks 

p< I ibratod with coui^l holes, and are jwiGiid/Yli Ihe W wdth the 

^ apox of the cone on the outside, ,By reason of the e\ 

pension of the openings towards the Ijriohitti, the air is 
I — p introduced in a less circutnseiilipd: . cox\^*^- 

L quently it diffuses more readilyt ah|lj;thns draught 

L less likely to be felt ’ ,. v^, 

Totoin's Tube Ventiator ''^ >y 

^fteramr hi usc^ is j)»rlis]» jm^Inp^'ll^thifHctury ot' 
any of 'uiA prawmt &ids ;-tO'rnaijlK^jei^^'|^^ The 
•~r^7r~a air, «a^, is h‘Vf'1, 

|_ thr&njlb^iik ireni iPfati«g.ac>naiBi M|^ wliich 

I _ pa«sc9,jtlbt»nsb;'iib{E> it is con- 

T tin<iw:ifcfcl!Mttti>lUi^.<<»b^ of from 


1.. <Mrry it bsW^;;)W|ft|«|p|p 
(It h.'r hand, 
down \ipou 

thrown against the 
this principle are vary 


B ry roomi;, 

t*Il to tliC 
suilkifut 
t, on the 
be <lrivi-n 
its being 
tubers oil 
^ S or 9 feet up 


the wall, in order, as fibey SUpJ^le, — this is a 

un^tilkJ which ought to be avoided. Another fault which is not 
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iinfrequently found in a ventilator of this deacriptioui is its posi^ 
tion being under a recosa or overhanging shelf; the result of 


this is that the air 

luindle 
plate 
injuries to 

so that 

fa<T of the ^ 

parallel 
axiSj the 
opened tQ 
extent; 














{ ■ " *''W 


1) }N 

V'sth' M:j. 





, f' 






ojK-ning, will coQB^riWt tb • «onsidorable ext<-nt th>> t-tKifU' y (u 
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an f'x<;c:?Kive innisli of air at times when the wind is blowing 
against tlio face of the wall in which the opening is situated. 

A water-trough ^ay ho ,th^ floor, of tlie inlet on 



io wliicli the air.is 
Hie drawing. ; 
particles 
however, 

7 (jason of 

a camilitioft 
A diaphriagim 
very effectively^' 
will \ (fry spoil became oldgjged 
quini to he frequcSntiy renew 
niu rniirlit to be f^nnebshaped, that &, 


ail represented in 
the floating 
a question, 
cal use, hy 
"renew^c^d — 


jt^r the air 
material 

i^ireforc, re- 
1 

ouirht 


lo ('X]);ukJ, so as bo Encourage the ditfusiohVlI^TOe#^^^^ entering 
the room. ■ , / ' H: ^ 

Meciiakisms EJ^fLoyfib in 


^riON. 


»^o far, the various appliances wjxich Lavb/t^ob 4©^pribed may 
simply be lo(»ked upon as aids to the which 

exists to an interchange taking place betVcfpbVih©^^^^^^ air 
ami the air of a ropni, and, up to a certain of 
gi ( at value; but iji the case of roomsor pubUi ptijtidibgs in which 
ihoiMibic space allotted to each person Bi^jr jlJe Considerably 
hclow tho iitandard (see p. 40), it bccotii^ to snp- 

] ]rn)»'ut the natural by some artificial means b^ren^Wtig the air. 
'l’lu’n‘ are two methods by which this inay bp '^c6m3DiH«bed---viz., 
2 >ruj)nliiioti and exirc^ction. By the into 

tl]<‘ room, and by the latter fouleir room hy 

various npplianceSw ;, Wie method to hr 

) nvierrcd, as the air dischai^ed, into from 

any selected situatic^y-and 41re«^ted'r:^^4t:^ may be, 

hy i;it(Ting, wamip^/cooling, or"' 

liH-alitv. ^ircumsfan^y/Jj^#^^ to ex- 

traciioii under 

Fans direction 

to a the open, 

according to dtvsj^;' 'By ;'' tife^ of the fan the 

vanes sq\ the air with which m motion. 
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.and thus a current is produced w^bi^h passes onward at a sjxvil 
which is regu-lated ‘by the:fii5to of the iau aud the rapidity wiili 
which it is'^uiade or 


<'X tractors, 
with the in 
.ijiay be usi 
'l enient, 

Heat is 

ej fractionn\^£^ 
ordinary J 
Taken adt^l 
shafts arelV^' 
]^>urposes.,;, 
lurnaco ifi 


IS5jd?d in connect luii 
^tba!3bi or electricity 
bo more con- 


i)v 

l>y the 
it may he, 
to, but .-^piM'ial 


for venlilatin.K 
,ve*tikwa"’%;,ithis mann.T. A 

lurnaco "‘‘"i'' 

lias .>ntcr^».48MhMh'^^ it ha'flteoibi'ailtnb^iM tliro.i-li- 
<iut tlio Pliip'iiow? olten'.VOi^tilatcd in a similar 

way by P'P<»H Ironj Various j^ts of tlm v« sm I 

l.oin-; ccndti^'lb.a sbaft i^'kiob cbirunumcates with }Jio iM.ikr 
furnace. ''■ '■ ' , ' 

Gas ii6ti3'i#V^gllGftg purposes may be utilised fts ''7 
< flicient vodtlljillttg ipower, aud, indeed, ouulit to bo so uuIim ''. 
AVliat are: ll;»0Ui?ii#,aiUU-lights are a series of burne,rs conKrc-ai <;d 
logether p#rvtfi&* ceiling, and connected • with »in outlet sha.lt. 
I'he heat I*? the gas is thus taken advantage ol as an 

■i.-xtracting po^W'br, atsdall noxious fumes, the result of coinbusi ion, 
arc at once i^gE^d'Way,toget^ a large amount of foal 

air from tbeiTWbf* ■ ' ... , lit ■ „ , i, 

Tf the plOft bt connecting all gas-lights wjG^ outlet shafts m iu, 
more gendwjjy?«idpted, .it would add i.mftieiUMily to our b- a ,1, 
and comfwi^ (ip mbdtAei? it is not alvn/A easy to adopt . In . 
Ilian, butlp' ti^ iidasbs DO gas buru«p ou||l-|d. be^ fixed (•x, . |,,, 
on thi8''pi^W^'\'>Wany4mprovwe«to.dgfe^.P''«’ners lia 
recently -Vlth'. the'.'tW^fdl 



entorn n'Mr iIk' 
the interior of Um 
defjcend.s to s'i{>p^y 
s-xYgen to the '^he products of combnitnoi av ni 

to the top of the t?hiiBiiey-gla 3 B at D, under the aper mp o .1 


The 
“Globe 
the. dfe»e: 
and will 
€t ruction 
“The 
(o)v of the 
globe and 
< 


airi 


of iinj>n)W»i-.< 

t of roou\ 0 

j’Jpfepreseiir;, Hi-* 
tiyfogethf r M'iHi 
Jhpy'i'- 'Murpl.y, 

^llipinciple fit 
"f Mod enters n'Mr 1 


gm 
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hdliow |>pii<l;int, up wliicli they are iinpellerl by tbe sharp draushf. 
of till* Jicalcd current. Having reached the uppjr part of ilu' 
ji. iid.'uit, the heated yrodiicts are turned by the elbow at the top 
into the horizontal pipe, . A, A, .^d into tho chimney 

of I lie. room in wh^U tfae ‘ ^ , 

J'he pipe, A, A,:,is soriTOuhded bf An .du^l^pe, C, V, wld. h 
afforil.s— wliqro the drp.ug^bi in.thh'clmnnejr’fe^Mil^ently goo<l - 
• . «iueanijoif gent^yAhd in‘l>ercep‘dhiy 

/- rr.y^nr ^FMfT^jT^ changing , tl»)» of 'the 

ioom by the 8tfii(iay cutrent whi.-h 
''^7 produced by the Wtr of tho 

, j ^'^‘The opening^/B, JB, provid.-ti 

/A * /v\ ceiling-TO«o for the ])urpus(\ 

^ \ tv cotnno nicat© through the con o w 1 1 ! i 

j this pipe, so that ^he. temporal urr 

‘ jj of the roorUi4l^ equalised by tli«‘ 

i| constant gradual rise of the com- 

I paratively cool air from below 

I fast the upper portion pasK<‘s i nt o. 

I the pipe. This action is t^olbrciru 

I lating^ the current being more ra[)i(l 

I . when gently heated, and less so as 

ascends/^ 

Oa.s brackets when fixed on a 
^ wall in thod«ieigbbourhood of m, 

I I fire-]>laco may be ventilated by an 

overhanging pipe oommunicaiin:; 

with the iTuej this ar^aageineni 
i"lg- 18. need not necessarily be unsightly. 

In connecting such yentilatiiiu 
pi pi s, it is imjmrta^ to notice that the flue’ in' qu^tion is not 
l uinmor^ to two roofis* Tt is by no means Custom, 

althoiigli it is a highly objectionable one, lire-pl.u *^ 

on iht‘ tirst floor with the flue coming ground 

floor, and, under such circumstances,^ if^Atfe'';«|^y‘veiitilator 
b( longing to the down-stairs room is catr^^ ;iW flue, rlic 
edVouMvo fumes are likely to be disdmifged abov.‘. 

Far too little atti&ntion is paid io the rooms 

by gas.^ What in itseU* js , injurious Ay I the room 
a naked flame, owing to the imptiVlt^-^hfeh to the 

atnio<]flioro as theTORult of combustion, iuayi, by an arrangement 

* For a lii.'st'rJption ef various gua burners, see Our Homes, Chaps, ^ski. 
to xiiv. — 7», Iji udtneU Carter, 




Fig. 18 . 
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Ruch as has htn^n (h^soriheth not only ri'nth'vcd lianniess, htit 
rirfually turruvi ti) account as an exoeikiit aid to vcntdatiou. Ii? 
nil iii'w houses /jspeciaily this feet ought no^ to bo loyt siulu nf. 

A small jet of ventilatim,' sliaiY 

apart from any greatly Tacilitat*^ 

tiio upward eutri:^t'''<if >y;\; '' ‘ 

steam tmmm of vontiia 

l iop by extrs,9tioi^y ha thofonj^ of a j»‘t- iut .> 

the outlet )S^ftK ' '^y thfe meik^ a ujotiniL 

wiiioh is said to ^iceeed hy 200 timfSss the vpluniie of the sit am. 

Tiu* following isr,tt sutamary of sonje of the; chief points iluo 
Ilf. ve to be borne in mtnd in connection wtli ventilation : — 

L That in order to keep the air of a room within tho n rn;; 
nlscul standiktd of purity, it is necessary' that 3,000 cubic bet oi 
frt sh air should ^bo introduced every hour for each occupant . 

2. As in this country it is not possible, without prcKlucmu: 
ft clino' of draught, to change the air of a room oftonef than thn - 
times an hour, it follows, in view of tho hrst condition, that c.'u'l. 
pe rson should be provided With 1,000 cubic feet of air spaoc. 

[t^is a mistake to suppose that cubic space can talco rli< 
of ventilation, for, however much space may be fivaiLiM* 
lor ouch person, unless the requisite quantity of fresh air h- 
ill tr(»d need, a period is ultimately reached when the limit oi 
impurity will be exceeded. The height of a room also, bey«>mi a 
cert lin point, does not count as space in a ventilation 

b That although, theoretically, animals, such as hors(‘s an'’ 
pinth', ought to be provided with a larger space than peo|)h‘, i;; 

by reasoJi of the groat^t^ liberty tJiat may be taken ;• 
r<y:iircis the introduction of fresh air, the actual space in ctl not 
cxcerd 1,000 cubic feet* 

5. Th^ in every case it is necessary to provide iuhu ^ hr 
fr(‘sh, ana outlets for foul air, although in Is^OSt ordinary nxun^ 
tlie cliimney ianswers the puj-poke of an outlet* 

G. That the b^t position 'for an outlet is the ceiling ; lijit ik-^ 
inlets ought more numerous thaji the outlets, and i)la( ^ d 
fir as and that they ought to b« s'> rmi 

St ructed as an upwanl direction ,tO ^ incomiu.; mi 

and pmsibloy ' - 

7. That mMmfee’Jthd ’ eflfeci»' 'of friction in vf-n- 

tilaiiug 8ha&,;jh'i^,pOught.''^,'b€it’^t^ mrcii.ir 

shape, hot longtr than is 

* Probably ipo cubic feet can be insisted u[- . ■’ 

“ Retaliations" under the Dairies, Cowsheds, and Miik'^nops OtJer,' bai 
nothing less than this ou^'ht to siitisfy a i>auitary Aut/iont/ 
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All aij;:](‘s, if possible, oii,i;hC to be avoided, and, wljere essential, 
tlicy oui'ht to be as obtuse as possil^le. Covering ilie room 
oj)-ning witlj gaujte ceiling 

ojjenirigs a and of 

' so as to 


larger (iiaiiiieto t 
direct any 


by nicans pf Vfiiehi ciibct of 

, trusts of win4 in/cawsing dow#-dmtgkt;9i"ilip41^^ 

:ip\\ard cturent of air, ’ ; '' ' ■ ‘' 

U. TJuit means ought to be provided fot i^ qicKi- 

:jty of air admitted, In accotdanoo with Varie^^.^hditions of 
ti inperature, <fec., ' ‘ /• lip 'LVr/'' 

10 . Idiat voxitUating tubes ought to be all gas 

buliis, la remove the noxious fumes of 
:iH‘ <ii‘iicral*vfintUatiom * ' 


! 1. 1‘hat, in the case of crowded rooms, moans 

<'f vciitilntiou is neces^ury, and that, under thesp pWUmstanecs. 
“I,c air before entering the rooms ought to be warned during 
cold wc'ather, otherwise a sensation of draught will be. felt. 


Warmiko. , \ 

A? tJie question of warming is closely connecitod that of 
t< i! Illation, it ivS convenient to deal with it in tHiauhipter. 

I'jj. rt‘ is perhaps no department of dome^i tic economy about 
loch gn atcr ignorance is displayed than the vl^rmijng. Of houses. 
Among t]\e ]>oorer classes more esiK^cially, thiMs^hyapee, com- 
bi nod v\iih more or less carelessness, leads to' thu.i^^t 
usio in the consumption of coal, even when 
ds being purchased at -the cost of in 

-;>tln'r diroctiottS, , .1^)^ people €ro nbt' this 

waste, for tbe^' 'ar©;..#ligcd .to live in so 

^'unsrructed', aSci^.to, 'pflhrd^ a from A 

maxinnim amount pf c<^. Of better 

e'ass ap- 

]uirent, seen 

tlic' bust of 

Heat Tnay''b& and 

rouvrefion, Jhe hrst, and 
a'tfough it is au^ <^itrpvagaeht iaiW^ precautions 

‘ ’ y -sently noticed, iliis fauli, is. fc&^hte of* considerable 

n.oviiticution From a health {>amt of view, radiapt; heat is 



VKNTILATiOH AND WAHMIXa. 


certainly to he jpreferrod to the system of heatinjc: hy convotMii>p. 
as one usually tinds it ca<:ri^d outj, for voutilatiou is"a nrci ss.irv 

<nir is sijiiiuv 

oi the heat at' from ih.* 

lii'eis it is 'withii^;l:.fo6t; Under tlo-,.e 

circvims^i^j^ylt^^treadily he understood the caso ni 

lohi^ rooiii^2^i^ia%, fttl open hre-pUee ia not ati oilhirnt 
imuliod ‘ ,, "''v'"' 

Cond[|ii®i^'‘’i5' tlie term appUeJ^to the' of heat tVonj 

Oiu? partfei&fi^^imptWi; and COUVectiOIli % Sio conveviu.-’" 
of heat masses of air. The latter is the i>rim ijjl- 

uhioh 0^^^ the case of rooms iieatr^l hv 

i^u^s*(^Si ^ or steam pipes, "and although "rr.itj; 

siqierior lo^'th hre-placo as a means of >;^arming, tfo rr nri* 

jL^roafc obj($otton^ to the plan as one usually linds it oarrind <mi iu 
pmctice; ttee are all eapablo of hmrijt^ ovr* 

enme, thl ;&plt > lies not in the principle itself, hut m il’< 
ignorance pi' jwpse ^dio put it into practice. From what ii.i * 
b<;eri said,^ t4ibJ;n«ijessity for reviewing the conditions of wannin:.; 
tihiially wtb,:wUt be apjiarent. \ 

Open as usually constructed, possess one or ui 

of tlie \ \ v 

L T|#;^te' is: placed so far back .under flue :openni;,s th k 

greatdo^wJI^I'!^ takes pla^:^]^''the,bhimncy. 

'ehind siuolre ai« 

dra ' 

3. TUM of iron, m.M 

there .is' lo .s nf 
heat by 

4. Ihe, ^ so ^ 

that the: and as ti<" 

grate cornhu^tifm li 

The important rWinemfecr in Hie constructitm of ari 


til ere -is^^ I 

heat by j 

4. m: ' 

that the'- 
grate is 
needlessly 
The important ^ 
open fire-place arel- 


comhu ' 



PKACTirAL PAXITATION. 


L Tl.iit it slioiild l.f brou^rht iiilo th'* room as murli as 
U»l< , so that the ]ioat may. have a chauce ot' nidianni; iu 
.lii d) r<*' t i(oiK. * , ® 

J. Tliat the coim^iotiou with tile ought to arraii^o'<l so 
as la.t to cuiw an immediate consequt^ loss 

3. I'iiat (irf 8 -cl»y should, take,?^ place of jMx as much as 



* — felnfiVAUgH. 



in ifea consti^tion, so os to preveiBL| 0 ^ of heat 

i v 1 ad lation fi-o«B tile back of the grate. - . *.C :r , - 

’ I That the biii|y bptii ..underneath a^d frod^d^ght to be 
so (.Iokc together os ojqI}’ th admit Of tho'jrinfdSar Wsh piissing 

tliroii_i:li ' ' '' .d V 

r>. That eoairc.i^lit tO the firt', the 

s( a('’‘ latw^cn the loTre|^||||^H|mP|P!ieaptH heing^losed by a 
ijidViihu' box for ^ 

'i ho ordinary iroHj^^ue is familiar to all, and need not 




'^INITIATION VND ARMING 


"I tf T( 1 (]i st.nl #*(] l>ut With tin issist 111 c* of tin «i< omj u\\ 

^ T< li( <, {I li) lij) tho n>a(lor w ill bo il K lo i| i i ti 
1 I Mill t/i'jjt'ss, both a$ heating ]>own uu<l now ni\ i 

It pUuK cona^ructedi in actJOirdanOft ’Wxth the ruha lui 

h wil » 

The Stafltetdshire fire-»la^ {?»!?. 19) is 
^ h in old htm$es, atthonga M many mes tlioy *hn\o i 
ii visluil m of th^ modem and sin^ulaily in uh 

a^t iron, hoiloiv-baek grato* Where in a$e, the conibu^^ «> i 



•ELEVATION. 



Pig* 20. 

i 

and 1 rating po^et is exeellent, and the economy in (od n 
< iui.|jaied Mm tjie ivasteftil csonaumpfcion of the cast non 1 1 r , 
i*. sutiicient i^oon to tiJpay the very moderate outlay Hu i 
( ntailrd in ihiO ono for the otS^r. The ippf n l f 

\ Mstntcd by fire^bnck sides, widoU to boim m t 

< » i( ctioiiable, cae Caaipji he orercome by theft' bnnij ft* ^ ’ 

i ]# s It will^be notio^ that the bars projec t rouk- di to i i 
arid thus ft farget radiating surlaco is t if pose <1 I i 
onl pattern of this grate the fire stands at a elislanto ot omu 



r, t PnACTICAL SANtTATIO?^. 

1) or 10 inclirs aljovft tlic htiartb, and tho bottom bars 
vjMtswl, blit by lo\V(»rui^^ the fire to within 4 of 

■.Ai'lli and iutrixluoing an’ the In-atuu 
j)owor is iJKumsed>. 

The pW. 

iinilar 
• llleient. 

muHiy and:^'th0'id4^i^';whi#^T^’‘W#,«^ ' 

:>u angular ^'jpouiiigi' 'the’/'fiiiekyof^^ a J.’ir- 

. uriaoe i's'^ih'Ujsy'oxi^ed to 

into the room. It'willdjo notioed i 

jast {h\si:ribed, tte flao sWts backw$fd afc nearly 

' ' ' ' . 'ft*’ , ‘'j! rs. 4 ? .', 1 '-., 


Fig. 21 . 

'li ,;1) lip as the iTiiintcl-shelf. The author hi^ lilS^ insl.iii' 
jhiliu. il hou&ejUoIdeVB to atlopt one or -‘'l 

lia" usually li^ 'fsfwo’ trouble in «onyijfi8inj||^^ »« it wmiiii 
•• (iniw,'’, o»!^a^V:W4^tance e from lii 

tine, but in’^-'instsfen^ in which the #ii^i^f«Np^..™8'l»as bi'cn 
iiin.lo lias other 

The Tea^IrfiirtHWlltC© (Fig* sn 

till* I»rincipl^,'hfe^8ai||^ ;hs: I<eeds, in a 

I'lipcr read on Decora- 

bor ord, economy an-i 

ollioiencv in of con- 

si ruction are laid do%ift in the ptipi^ in ^ifeetion :t- 
1. “ As little iron as possible.” 
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I’ljt* l)a<'k anil sides of tho tirC'plaee should be of brieU tir 
fi re-brivk,” * 

’-The lirc‘-13rkk bj^tek lea.n over the lire, not ban 

aw.iv from it” , ' - - * 

1 'Fho bottom*oC/fch4'*‘lto'^ $W,u.M 'bc^'d^^p frciMi 

li-i. k wards, probably, ,^bt thjail ^ inches for# ^Jall room, n.-i 

nM)!r tiian II mbh^3:fbr ' 

’ /' riie i)r <;opni3ig8^ o^tho fire-place shonld bo vort i( i!, 
in’ ilieiined fco boo atiothtjr (u» the sides of an equilateral triangle 
'■ •' Tlio ‘l^an ov^* at the back should be at an angle of TO' ' 
7 • rhe sHta in the grating or grid ahoukl be narrow, ]>«‘rljnp~ 

\ i.*.( ii for aaitting-room grate and good coal, finch for a kittlu u 
l:’ «'* .lud bad co^h” 

- . “ 'Fhe front bars should be vertical, that ashes may n ot 
J '1-4. and lookuni-idy; narrow, perhaps J inch in tliickni’s^. 
a- I; or rx^obstinot heat; and close logotlu^r, perhaps | inch nji.ux 
ji- to prevent coal and cimlcr from falling on the hearth.'' 

J “ There, should be a rim IJ inches in depth nmud tli- 
^ *’r insertion of the vertical bars." 

iu, ‘^Tho chamber uadm* thn llro should be closed by a sliirlil 
or ‘ ik'onomiser.’” • 

11.“ Whenever a fireplace is constnu ted on these* pritu'i pi- . 
it must bo borno in mind that a greater body of heat is mx uum 
!. ’* 1 ah6ut the hearth titan in ordinary fire-placos. . If tJu rr 
t il- h ast doubt whether wooden l)e.ains may possibly run iiu l* ) 
to * hearthstone, then an aahes pun kIjouUI be added with .i 
o <1 Me bottom, the space bctwi en the* two plates being lilh <i 
vm: ii artificial asbestos, ‘ slag wool/ *d inches in thickness ” 

] ii, ‘‘See that no woodwork com^*s within 10 or 12 im h . 
oh * h(^ back of lire.” 

Lih the assistance of the skoiches, the above ^ v, » 
a tolerably clear idra> of tlm constriiption of the Ih* [ ' j- ' 
ii. -jurstiom Th0 it is a very great improVojuejnt on tbi- . ,* ^ 
iron griite, there' can be no qm.*stion. The great feature of i! j . 
thr (onstrnetioaof the back. By its nrojecting forward ov- r . 

luat, otljerwiso largely lost up the diimm v, i . / 

!!- - ved back the fire as /well as into the room, mtuI tuM , 
uuuuig othei^! tidngsi the consumption of smoke is mmij im-r 

j*' “ M, . \ ' 

The ‘‘ tWiiei ^ Front Hob Fireplace /Ki- jJ) 

a I f eeiit adaptatioiijdf the oho jttkt described. Theon’y i^m v\ m 

* ] nr ?i fjill^lesoTiplian of the Teals fire-place nee /. o'-wa / 
r' ,./; t', by T. Pridgia Tcale, published by J, iV. ( n " 

pr.jt 6d. ’ ^ 
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r‘f)iirKH’tr‘<j witli it is that v^'hicli iV^rmn thn bottom }>ars or £;ri«l, and 
tlir asli-ini,y, tlio front bars being abolished, auTl the tire '^nnk 
).«‘]o\v tho level of the hearth,! inch< s -ii.ov e 

T l)f' iloor levcL Th^ c<oubn-.t 1^*11 

IS intjv>{luce 4 ':thtjf>ij|lgh then-l.'.rt', 
eiii.(M-s the' fire combu‘.fiMU 

is reirulatt^' by a pr<>vi«£on'Yhr^lciireswiijig:e^^^ ’*11^ 

aperture. Thn appearance tlif mi'u 

tin* is by no meann unsightly^ 8 Ull luttber ebc^S^y is clnni' d 
no* iJiis fire-pUuje, by reason H the lire beijr^;stlirJrottnded on all 
• ides with fire-brick. «■ ^ . , V 



Stoves> Jis a. means nf warming rooms, fiave ti^r^dvantuLTra 
and il I ^a a vantages* There is loss 4oss of hea^Wd the roui^f is 
inoia* iiniformly warmed. In place of the bein- 

(Irani! up the^hinmey after ha\dug been fin*, as 

IS tin* ease with an open fire-place, it with tiie 

ont.-ido of the $tove, and, as it is thijis rontlored 

IVLihter, it immetlSiitdy ascenda, hj c(>ld(*r 

air from other pivtts bf the room, which course. 

r>\ tills piwesa'%\air <rf;aH part$’\dr^;%Ci^om''is gradually 
N\ armed. - * 

d'lie d;^\i(lva7iiag€$ of stoves as a nieaiis of w^irming rooms 

liio: — 



VENTILATION AND ARM I NO, 


1. The ventilation of the roo% is not so perftN:t as in the ease 
'.f lirc-places with largo flues. 

' 2 . itself being to by pass in t; M^(T 

'tlir sr, 0 V(' is thu^ amount t.f 

T.-.oisturo wlurli 

'r.aii a dtoinislie'.i, 

} . eaiist! warm moisture uefon* t 'ne 

.luu i'tion fotot isvm th^ eoUi To obviate this it is a 

■ommou praeflj^ to plftce a tin v^msel containing >v'ater on th«* top 
' 'i‘ t he stove. ' ,-' ' 

J. riio extoi^ai surfiico of the stove may be so hot as to fteordi 
1 1 ( ihat ing or^nic particles in the air and thus cause a disagi i <- 
ii.!“ odour. ' ■ , ' 

i. Oarbohto oxide (carbon monoxide), an extremely noxious 
jo'xduct of cbmbustipxi, may pas.s into tlui room through imperfect 
(‘lilts oi' fis^re^y or, it is believed, through the pores of ilie 
II ' i;l 1 in tho ciBise of cast-iron ntovea when superheated. 1'lu? 
h< M( laches and^feeling of discomfort, so often experienced by the 
M' ii pants o£ rooms heated in tliis manner, arc Bometimes at in 
hut(*d to the presence of this go«. The production of this 
w!.i(‘h undoubtedly found in stovc^dHiaiod rooirL^, is attrilurt. d 
b\ to tbe toij^rfeci combusU(ui (»f j»articIo» of carbon jo 

ill'* air, the r%ult of coming in (jontuct with the HUperhcai»*d 
.-urf ice of a stove. * 

1 h«^ first fauto namely, that of imperfect ventilation, may. (o 
a i.ir:;o extent^ be rectifled by a Hpccial arrangement, by 

air is introducod by a pipe optuiing uridcr*\eath the s1o\^', 
Uid IS discharged into the room after being warmed ]>y passing 
through cliambers in the interior of the stove. The aeoompan\- 
iicg sketch (Fig. 25) represents, in section, one of Musgr;i\.* • 

; which ar^ constructed on this principle. Many si mm ; <;j 
the. 1 1 * sorip^iph are now made. 

I'm dimmish, the risk of supierheaiing, every portion mI* ih-* 
-'Mve ought td. be, itoed with hre’Clay, which ought penhidit dl v 
to be inspect^jtiap^ replaced when worn out. Such a prcijaut ion 
V id prove to the long run. 

liy increa^^^,^© h^^ surface, and thus ekj^sing a i u -ey 
'irca to the'^^l^ii^ pipLK>0fss c£ contacts ^vith the air of thc‘ roMjii, 
tIu* risk of to $too reduced, ^as toon* is an oxf-Mh-ni. 

^"nductor toey-be accomplished by llie udfiitmj,^ 

mV \'crtical jprojcct^^ from the 'top and sidu- mI 

til** siMve. ' ■' 

Roberts’ Stove, which .to shown, in section, in i-hn dr.» ‘ ifjg 

Tig. iM ), po^.susscs many advantages over ordinaiy ^ 
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a goofl and economical form oln sIoao for halls and bedrooms. 
The fire is contained in. a movable circular boi, the iioUMiii uf 
vvliicli is perforatedT to enable the ash to £a.ll thitmgh into the aJi 
tray. Idie walls the Stove are form^of terra ootta iuterfj<.^ed 
between ooneentric cylinders of sheet ir 05 ^ the outer cyhndei 
b<‘i/ig perforated all o^er to allow of dii^ect .i^iation from 
terra ootti. The top, which is constructed the sides, Ihls uJl 
to allow of the intixxiuction of the fire-box, and; to ensure a 
]>ro[»cr seal aguiust the exit of fumes, it ha« a drcttlar ilaiiLro i.u 
us under surface which Ills into a groove containing fine sand nf. 
the top margin of the stove. The lire is lighted at the tojj <uid 
burns downwards, the air cntf‘ring through adjustable op- nm.; 



in iln’ front of the ash tray and passing upwards "through tlio 
per oiMt ions in the bottom of the fire-box. The.ilao is at liic 
hack of the etoAC, midway- between its cover 
iirr box. The stove is placed against any firc-pT^i with sh.*rt 
l<m^th of pipe leading into the Hue, ahd it burns ordmarc 
c-oai. the best for the purpose being a hapd steaihi coal, <>r a 
mixture of coal and coke, although it is not wise to use the 
I.ittc]' in bedrooms. The stove does noKint^^ with the 
ordiuai-v chimney ventilation, it does not gat superheated, but 
gi\t s oil’ pdea^t heat, and it ^rnst fer a long time without 
icuuirin,. attention. ^ ‘ ^ 

Gas fires arc now very much used for warming rooms,^ 
p-uticuiarly bedrooms. Cleanliness and economy in servants’ 



VENTILATION AND WARMlNtL 

timo aro, the chief arguraexits ii» their favour. In all they 
ishnnld be provided with means of veutilaiio^, by a pija^ outi kmI 
into a flue or to the outside. The ordinary tire-place may lu* 
^adapted for warmittg W jjas hy the gmte with asb<*stos 

blocks which as?e;:hea^ci hy fneatui of ^ burner, hi tins 

c.ts(‘ there iff no Necessity for sp^ial flue, m the onlin.n v 

chinnioy answ<^ the purpose^ the ventilation m as perlbct, 

is witji an ordinary fire. With tilts particular arrangement tlic 
ios^. of heat iff v^y great, and to remedy this, gas stoves arf? now- 
in (juently fixed in front of the flie-place, with a short pijx* 
it ading into the fluo to carry off the •offensive fumes, h is 
^ssoT.iial for ventilating purposes that the opening of the fir.' 
pl:u*(‘ proper should be quite free, and not filled up witli Khci t 
won as is SO often done, otherwise the ventilating effect of iIm* 
hiinney will be gneatly lessened, particularly ^hen thfe> fin^ is 
7 iot> ac tually burning. The air in bedrooms in which gas stove*, s 
been fixed in the objectionable manner just described, is 
\<‘rv foul in th^ morning if the stove lias not been burning all 
nigiit, and in tfle absence of anv .'i}»ccial outlet ventilator. 

gBS stoves 5 re a great impnwmicnt upon 
I lie* ordinary kind, from an economical as well as from a hcidth 
pfunt of view. Thejf are constructed mucli on the same priru-iphi 
as ordinary ventilating stoves, fresh air being diHchargi'-d uito 
tlie room after it has been warmed by passing through a lul.c* 
whicli is enclosed in a chamber in which the gas burns; this 
outer chamber is connected with the chimney by a pipe which 
carries off the foul products of oom})iistjon. 

Hot-water and steam pipes arc frequently employed for 
warming the halls and pasnages of houscB, as well as (/fllecs 
and public buildings. This system, if [iroperJy applied, is an 
e xcellent onCi but one usually finds, in cases in which it is in 
‘p*>riition, that all principles of ventilation iiave been cornph tejy 
<Ii'^rogarded, One has only to enter am office, for exampl'* m 
wiiielia number of clerks arc engaged, and in which the oniinit^v 
*opf‘n tire-pli^i^ ^ve been abolished in favour of hot*wat«‘i pijx s 
' imply run jrouhd tlie walls, to realise the effect that sufh fui 
arrangement Jbaff the atmosphere of the room. The vdinir 
influem^b^ the ordinary fire-place in changing the jjo .f 
7 he loom iff result that the same foul air, win/ Ji 

hii^ bf^cn breia^li)^ f^ hours on end, is circulating in w;ii i/i 
currents round the room in question. 

-Vo sjfstem of hy or pipes h ddmi^. ./>//% 

sinless h*dh infets and ^mUhU are^ provided for ventilation, I fiC 
best method of introducing air into- a room warmed in Mns 
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iii;inri(!r, is by so arranging the o])enings that tlie incoming aii 
must first circulate, over the hot pipes. By thif> means its tem- 
perature is raised, and tlms, afi /p. 39), a more 

frequent change of the air of tJi© rwm without 

causing a sehsation of draught* by 

raiilaUyrs (Fig* 25), which af© taking tte tkf 4-inch pipes 

and c(jils formerly used. These ^raaiatora'aire so that 
as large a $urfaoe as possible is expose .for ' ^ and the 

circulation from the boiler is conducted by disti^ttting pij^es 
varying in size, in accordance with the distiahee tfrey liavc to 
travel and the work they have to do, from ideb to 2 inches. 

The smaller sized* pipes, liow- 
ever, owing ;t6 the friction 
which has to b© dvercome, arc 
not very ^tisfaetiory, and it 
is found in practice tliat it 
is unwise to tts;© pipes of a 
smaller diameter than 1 incli. 
Two kinds df radiators arc 
made, one which siTn}»ly 
warms th# air already in tlic 
room, and another whicli, a- 
is shown in the drawing, lias 
hollow col iiirnhs connected be- 
low with an opening in the 
wall through which air enters 
and, passing ttp,we.rds through 
the radiator, is discharged intt) 
the room fresh and warm. 
Connected ' with h jlbe 
opening is wb#' is called 
a Jiit aiul-inus valve, Avhich can be adjusted so either the 
out skh^ air or the air of the room may pass thifodgb'^ke radiator 
Tile ventilating radiator is much to be 

>onulating one, but it must be remembered' case, a> 
all cases, ventilation cannot be 
witliout adding to the first cost and the for 

a larger boiler and larger radiator© the con- 

sumption of fuel' is in consequence 

sysfiun of warming just described the the p>ipes 

does not, as a,rulb» ©3tcepd 200* F., from 

tho highest pdiut in the circuit to the o^i&^e for the escape of 
air or ri#»am. v . ^ 

Tn another system (Perkins) no escape pipe is provided and 
the pipes, whifth have an iuternal diameter of | inch are not con- 
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iiccted with a boiler, but are simply eoilocl within tlio ruru;i«‘o 

water circulates umler pr<'ssur»‘, 
reach to iVum 

heat in, IX 

W^'.’lpurpose oi 
liability jkfie air, am I 

also becaui^‘^J^,e’'ifcd9pn'vifcmti^ wit is likely 

to result tlie is opustauiiy kept up; : . , 

Steaitty in this country in only used jfer beat ini; 

puij)oses la! the case of lactones, w^here it is neoessarily on ili(‘ 
spot as a power. Jn Amer^ it ivS largely einployed (or 

heating <3i#llihgd}0US€S. A very elaborate systeih of healini,^ 
b} steam 'is;: in;bppration in the Houses bf Parliament. On tJit^ 
liolc, tiie best system of wanning houses is by tlie low^ 

] pressure 'cii^ute.tion. find ^ventilating radiators, combined wiih 
open firepl^jpjS, a Tbo English j»eoplo have a strong prejudir<‘ in 
favour of tlie^opep fireplace, and it must bo admitted tlnd il i 
ehci'rful appearUnoe is worth u good deal, at the same time, it e, 
wa>tcful, especially ^ usually constructe d, and economy as v\< 11 
as (‘llicieAoy:^ would be ellected by the <ondjined system of open 
tires audl low-vpresfiurc hot w'ater venliluting oiroulatiom 

S<oam, , if available, may bo used, indirectly, as a heatioi: 
medium fo;r a low-pi’essure hot- water circuit. In this eas#* o 
siejun pipp, is carried to p. w’ater cylinder, within whicli it 
coiled in order tp increase the heating surface in contact witli 
the w^ater which circulates in the usual way througlioiit. t!! -^ 
builditig, .It thus takes the place of the ordinary furuaeti and 
by roguLating the steam pressure the lieat imparted to Uu; watci-, 
\vhioli irthpdistributing medium, may be readily adjus^ted to any 
desired teippers^turo^ 

It is well be. cautious in deciding as to" who shall eaD v ( ui- 
whatever of warming by hofc^ater or steam may l»i^ 

determiu^l^^j, as the successful vv^ing of all is d(;])on(((']if 
upon so noa-compliahce with oirc of wiiicl' 

wdll '.^Jtdoes n,ot follow that all who are will in.: 

to of^ saii^fiictoTily coTn]df‘tiii- 

it, and OxperiehcejJ*’ workmen are \vurtii 

paying 


I nder these circumstances ^0 
and, therefore, 

About 




w arming .to^’ .the* 
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CHAPTER'-' I.V., 

SSWBAAaE AND D B A I NiAij , 

r ' , ' \ 

As intelligent appreciation of the subjects :aedit' with in tins 
and the following three cha^pters is perhaps the esscMiti:il 
< Jemeiit in the education-of a sanitary inspectot. Hardly a day 
can pass without his knowledge of the subjects b^ing put to \ Ur. 
test, and upon its thorougl^ess, the health and, it ftiay be, tin*. 
]iv(‘s of many are dependent. The ignorance that sMl prevails 
<'vcu among the educated public, regarding th^ most^elementarv 
iaets connected with the drainage of house.^ is indeed Surprising. 
To them the whole question appears mysterious and com])iicat(*d, 
blit in nsality it is not so. 

Without going minutely into the composition Of SO wage, 
it may be said to consist of water containing pertain, refuse sub- 
sia-neea in solution and iu suspension. Thewconskt of urme 
and fjoces of men and animals ; house w^aste*water, containing 
gn\'i.se, soap, and foul matters from the surface of the body and 
irimi clothes and general house washing. Sewage may also 
voutain special pollution from manufacturing processes. 

Human hccal matter is sometimes excluded from the drains, 
and when it is so, it is popularly supposed that the sewage is 
cuinjiarativcly innocuous, but this is certainly not the case. An 
<'>tiiiiate of the difference between the sewage ot water-r'<j<> f 
i:(-\vus and of towns where the faecal refuse is dealt wit|| by tlu^ 
miitiO'ri or pail si/iileynsy may be arrived at by compariug the \aliie 
as iiiaiiurc of the sewage in each case. . 

Vcconling to the lirst report of the Kivers Pollution Cum- 
in issmners, the value f<|F agricultural purpose^ tons of 

su\\ ;ige from towms without water-closets is 10 tons of 

St* wage from towns with water-close fcs. i^'i^^apoitaiit, 

iis show ing how esfeiential it is to provide for treating 

all ‘^t»wago, irrespective of its nature, before to enter 

a stream. ^ ^ ' 

Ordinary sewage, when fresh, is ; but, 

as all (lead orgapic matter must nectefiSSU.ri%j^ii^^ergo change (in 
the }>ru'*es.s of "which it is split Up intpi elements) 

an b ',s hiring this process of d^m^itidn (unless it takes 
place under favourable conditions) nuisance is likely to arise. 
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jt essential that precautions should be taken to prevent this, 
By reason of the artiiicial, conditions of 9111* exist (‘iiee, then, 
art must assist we may n sl. 

assiir(‘d of this,., it of the work, Kal.iire 

ill do hera.,,;V'‘>^'^^;' ^ ry / ,■ 

Putrefaf^itijiib mtrtt of an attack upon dead orpin i 

matter by ^ iac^eriii^ i ever present in 

st‘wa^e and aii';. the process is similar to, in fact it is, /tmncu- 
(dtion, Urider favourable conditions, these germs npltiply with 
imonnous rapidity,, until in time 'Complete dissolution of tim 
material is^cotuplifthed, and during this time a aontinual chs- 
.1 large of foetid. organic matter and foul gases takes place, w liie.h 
contaminate tte atmosphere, and tax to a great extent tho 
purifying effect of the oxygen it contains. Tins alone must 
y*‘riously affect the health of tho inhaliitants, and if it is not in 
itself directly responsible for the production of disease, tlicu‘ is 
no <|uestion but that i; greatly favours the extension of disca'^i s 
if (ho infectious class. Under those circumstances, it is of tlm 
utmost importance that all sewage and refuse should he disposed 
<if‘ in a maiiner that vdll least'contributo to the injurious consi*- 
oinoioos just described. The gr<^at princ*iple tlien to koo]) in 
mrw is tbh immediate and thonmgk removal of all flaid 
and the iinportaiit points to determine, in judging of the ellifiom y 
,»f any system of sewage removal, are as to whether it is 
in t mediate and comjdete. 


Methods op Skwage IIemoval. 

Having considered tlie broad principles with which all perfect 
methods of sewage removal must comply, we must now go .1 
little farther and apply these principhis to, the different im thods 
ixow recommended. 

The pre^fCht' of selvage removal may be consult -ivd 

under tw0 the watep-CEPriage system uui tiic 

consepva^o^ 'system. the former, solid ftecal matte r m 
introduceiiJlI^^’t^jeewers, while in the latter it is excluded. 

Hreat of.opiu^ has hitherto prevailed a.s to ^vid<■h 

ought to h^lky^^&i^ference, the water-carrmgic sy.'.tfiu i^ 
now^ pretty to be the^ better one, cix^-cpt, 

perhaps, in populations depends nt for tlioir 

Avater-supply The arguments in favour of t}u» 

watcr-carriagS system seem Unanswerable. 

If it were possible to get rid of the ordinary slop water by 
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.sciini otJicr means tlian sewers, then it might become a matter 
for eonsicleivitiori whetlier the neceasitV for the removal of 
excreta alone would but as s{‘vvers 

must exist for point to 

(letemiino or not. 

Now, so 

towns is concerii^dl, as o<im.pairhd tin* 

dry metliO!Lf*^i8 in operation,. iM pointed 
out, is veryJittle, Wt the volume iti ibe 

witli the other is consideraAdy greater^ :pcr liead 

j'er (lay increase of volume in the case towns 

(/^ur/e.v) makes a considerable difference ifi total of 

scwag(‘ that has to be disposed of; and in the inlaml 

iowns, particularly wherr' the absence of necessi- 

tates tlifi juimping of every gallon, for the.. J)Ui^poAe."'bf land lyr 
Ollier treatment, Ix^fore it is discharged into ‘.a streahi, sucdi an 
addition may l>eoome a matter for serious*considerutipn. Tluui, 
again, it may be that the water-supply is limited, and Cannot b(^ 
supjilemcntcd without considerable expenditure, in >yhicli cas^^ 
i!i(' sa\’ing of 6 gallons perlicad jVrday must not bedyc^rlooked.-' 

To obviate tlieso objections, various plans for t^tjUsing tho 
ordinary Jmuse waste- water as a Hush for watfer.^losets have 
r M-ently been devised, and some town authorities are endeavour- 
ing to overcome the dilliculty in this way by metlibds.j'khich will 
be described in the next cha[)ter. 

'riuue can be but little question that the water-Oj^lX^Ugo system 
is ihe cleanest, most rapid, most convenient, and 
o f s e w ; I g( r(‘m o val . , 

The dry system, or the conservancy: ns it is 

termed, lias been adopted in many towns/ wijeic 

eanded out on the most apjiroved principles,. it m^^^iiScessanly 
giv<‘ risjc to nuisances in densely populated. On tli(> 
L:r(.niid of expense, also, it is found to be, a'i3ftj^|^^:and wen* 
it no: on account of the outlay t-hat has it is 

prill fable that most authorities - who baW'i^dp^ system 

V. ouiii abandon it. It is only in scattered where 
ihert' is bind ^enputflf attached to the 

(^verement can 'fe^disposed 
.sibie: the difliMiy 

ilistr’cts necessitates an aPnual by any 

mi'ans recouped ^f;)b/%be sale of thiGi'i^Hl|^m|^^|Jstaken idea 
that introduction of ' ordinal^ districts 
greatly increases the difficulty of trekSen^ ti probably answer- 
* The estimate of 6 gallons is, probably, in excess of the actual figure. 
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nMe in most cases for the adoption of the conservancy luctho l uf 
s('\vn 2 :e rcmovfil, th^ , the true iJtato of the c.i^f is 

uruleivstood by , ,, / x 

Privy-m|4ti^^‘|iciftig]|iv'^;^ ffee^tthplished, j).'i v\ \ 

ciilarly in 

1 ciuain i^-Wnst be'tibS^'wi^'d'ittona I^sjt harm in 1 

tr. Ayeim possible t<>’providt' tin* 

necc§sai 7 ;|jjf!;idi«r* ia tho best dry system, of , temoval, i)UT 

tlie troiibW Rifled in attending to essential dettUle fe too groat 
to admit ofjt^ adoption, except in ?)etter-clags houses Tlu* pail 
system, .frequent and regular t*emoval, may perhaps be 
pf i initted, but it would be well if authorities of populous district - 
would comb to the determination to encourage the substitut ion 
of ^vater-plosets for all insanitary privies, and insist upon ibcii 
iiitroducilbnin the case of new houses. 

Tlie term '^feparate system is applied to a water-can in:: * 
system in which Separate channels are provided for the rain ini I. 
The addition of sui’face Avater to the sewage of inland town , 
great ly tax^e the efficiency of all methods of sewage treatinciM, 
mid although it may be usefOl as a flush for sewers, it is too 
ii rcguhlr aUd Uncertain to be admissiido in cases in which flush- 
ing is specially necessary. 

Towns without a proper syRtoni of sewers are to be congratu- 
lated as regards this point, dor they are in a position of bcu'.t 
able to vuso of what sewers exist as storm-water carnc*! ' 

and to start de iwvo to construct sewers on the separate system. 

. SWKRS AS A DaNORE TO Hkal;!’!!. 

One ofteh hears it stated that certain towns wrere perfrcil v 
lif ulthy, and experienced no nuisance from the disposal of tliclr 
sewage, until the introduction of a general system of st 
Siu;h a StUt^neUt' mUst be received with a considbrablo a/iM'iiu' 
of (jualiE^tioily Ul^obgh it contains an element of truth. Mm.v 
exampfcil^^^ bw order of things are to be found evtiu nuu n 
small the fluid refuse is simply discharged Tk-'k 

the channels communicating with sfn<‘! 

the nearest ’ditch or Htre.'O'i 
there, in brick* sowers vitii 

wJiich connected, the whole being 

odically Now, no doubt, snob a 

system is the risk of well-pollution and 

other dangeA, frbm the saturation of the soil wdth sewage wliic li 
percolates freely from numerous sta^^nant jiooh along tin; comae 
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of the rude clianneJs, is great; V>ut that there is perfect *‘discon- 
iieelion” fuul free “ ventilatioa ” there is no question, and, when 
foinpared with an arrangement winch couhecta <^ch house direct 
^viidi an unventi luted and possiWy hftdly-constrdcted sewer, it is 
eerUirily to be pteferred, espedally if the p^opte are not depen 
<ient upon local wells for thmr water-supply/, ^ is 

no longer a true comparison; we now appreciate the import a iiec 
of Hushing, trapping, disconnecting^ and ventili^tiiig our drains 
and sewers. The only instances (three out of twenty-fouri, 
in Dr. Buchanan^s enquiry <^p. 4), in which the deaths from 
riit-eric (typhoid) fever 4iad increased since the introduction 
of sewers, tfec., occurred in towns where, undoubtebly, the sewai:(3 
arj-angements were imperfectly carried out. In the case of tJie 
olIk'i- twenty-one towns, an average reduction of 4S*4 per cent, 
took place. e 

Const nuoTioN op Drains and Sewers. 

Drains and sewers must be so constructed as to comply, in 
fl‘V(‘ry respect, with the principlki of immediate and perfect 
‘vi‘\\;igc reniov'aL There is considerable contusion with regard to 
V liat IS a drain and what a sower. Shortly, the definition, as 
laid down by tlie Public Health Act, is that a “drain’" is a 
diajiiiol wliich receives the drainage of one building or set of 
{.remises within the same curtilage; and a “sewer,’' that which 
i‘« ^civ('s the drainage ot two or more buildings or premises (s(;o 
Ap])cudix). 

1> rains and sewers sliould be \viiter- tight, smooth in tin? xii- 
h'nor, and not larger than is necessary ; they shoulc^ if pOssil)le, 
fdil.nv a straight course and liave a sufiicient fijtU, Varying in 
acrordaiice with the diameter, and, as far as possible, of the 
.-lutu* uniform rate ; where curves arc unavoidable, they si jo ii id 
.iiot be abrupt, or better still, at such poii\t8/and where tribn- 
varies join, manholes should be .provided. Ample provisnni 
t.ljouid exist for ventilation, so that sewer go# may not stagiiatf* 
but have free outlet' into the open air. There VStighi to be no 
vlirect connection between drains and sewers, ‘bht a trap should 
b(‘ ins rted near the junction of the oiie with with an 

air inlet on the house side.*^' ^ V / 

* SoiT^ sanitary engineers now advocate th^ !4ir0ct V^inection with 
s( wcis,||j|thoiit the intervention of a trap, otm dfn.in8, in which 

Ms»‘ tliFsoil-p'pe and drain ventilators assi^ in the vnn^^atiou of the 
i-cvM i . , Imt it is only where these are constructed on the most approved 
pi iKv'ijuos t' At sifch a plan can even be thought of ; it would be a dariLjer- 

pfoceodiui. in the case of old and badly constructed sewers (see p. S7 J. 
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Drains are very often needlessly large, iiiicl thus the tlu.sh is 
very luucli reduced* . given two drains of eijual 

fall, carrying tft© V’'' ' , 

same volume , /PI? . 
so wage, the .. ptte 
inches in 

and the other ‘ 

the rate of ti:ave'J,' 
and, Tdiereforf, ■ 

rl nulling pd'wer, in 
1 iic former oase ■^Ul 
1)0 <:r(^'iter than in the latter, because the depth of fluid in the 
smaller pip© is greater than in the larger. The accompany imj; 
sketeli (Fig. 26) shows the coniparativo diflereuce in depth of the 
.same volume of fluifl in a 4-, 6-, ari<l 9-irich pipe. As a rule, the 
(liametor of hoj^se drahvs need not exceed 4 iuchos, except iu 1 In- 
cases of verjr large establishments. Far t*o often, even now, a 
h-inch pip© is nsed when a 4-inch would answer all requirements, 
and, iu the case of old liouses, one fn‘<pi(‘utly finds that oven tin* 
u ihntary drains are construclefrof 9-incli pipes. 

Whether drains are intended to con\ey the ordinary waste 




water only/prin sdditi^ the excreta and urine of a ljoij.^.e]joid. 
they in us t constructed with equal care and attention to d* i iii. 

Socketed jflazed stoneware or iron pipes are aiom 
admissible.' J^ay should be laid as far as possible, in straight 
lines, end, directed. towards the sewage How, 

us (■^)» shown in (11} ; the lail 

ought to be and^npt 1 foot m from ^10 to 0. 

It such a lall ^aitnofe be qhtained, then some artificial rno.iu. 
ihidiiiig, which in, all cases is desirable, becoinc.s csscutjal, 
order to ensure perfect cleansing of the chaum ]. , 
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{lofore proceeding to lay the pij;>es, each one ^should he care- 
fully ('xarumed, and any tbf^t are ,im|)6rfec;fe »^>uld he rcjt'cted. 
Jn outline they should be the spi^^ot 

will not ht aocmraWy'ihtotfei^Ser^^^^ surface must 

he smooth ami ^tbotougfhly and tliey 

must he ejitirely free, from eraohs 
otherwise the draii^will not be »?atei*-^fcightr'"^ .. 

The trOtlCh in wliich the pipe« are laid be not 

pi(;c:e by pieoe, but in lengthy and it is impbil^s^t hb^ to interfhro 
with the solidity of tho floor by excavating, in; the first instances, 
to a greater depth than is necessary, as this liedessifates the l e- 
pl.'iccinent of soil and tlius causes a risk of after subsidencr‘. If 
it should happen, in the process of digging, that more soil lias 
been removed than is necessary, in replacing it, so as to equalise 
tli(i gradient, the rejilacf^d soil must be hfinly beaten dow n, 
otlmrwise subsidence will afterwards occur which wUl interlere 
^v i(,h the proper How of sewage, and, possibly, impair the integrity 
ni' 1 lu' joints and cause ](*akage. 

iJuiess the ground is naturally solid, all stoneware drains 
dnaild he laid ou’a bed of confcrete 4 inches in depth, and, if 
M should be found necessary to carry such p* drain uiitlfi- a, 
Mouse, it should he entirely imbedded in concrete bf at leasn 
1 in* s;uiio thickness. TJie latt(‘r precaution ought to be observed 
■ n all cases where it is necessary tliat a drain should be laid in 
io^i‘ proximity to a well, although, if eircuinstanees permit, it 
1 .^ iM'tter to select another route for the drain or Use iron pijies. 

In laying, the pipes, a point of the utmost importance to 
r<'mcmher is, that they should rest on their, bodies, pn tluj 
hiutom of the trench, and not on their sockets; €6 portion oi 
'(;il being removed at points corresponding with each socke t 
:o allow of this. It is the usual practice of inexperienced draiii 
iuy< rs to disregard this precaution, with the resuft;Vthat, when 
tho trench is covered in, in place of the weight. being 
liiiiiormly distributed along the entire length pipe, the 
piv.^sure is concentrated upon each jo;intj an4>'ih’ ^'obabiiit \ . 
o.iuses the recently introduced cement to hXp4W; from the 
soekels. , 

Joints must be made vvitlr extreme Porilainl 

cement being alope admissible for st6newarb.‘}df%i^^L Even now 
It is not an uncommon practice to purpose. 

Au ignoraat workman may, possibly, be eXcui^^ jbr following 
]*a.^t u.Mom in this respect, but builders and architects aiv 
u'l ' at]^ i-" blame if they countenance such a proceeding. 

i laving V retiilly cemented the joint, not only at the top, hut 
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all round, the workman, before making the next joint, bhould 
s.itisfy himself, put with a specially odu- 

sir uc ted woodep, lias been 

pushed pro[>i‘r 

iJefore Otig^ by a 

resp()nsibla2pip^r^'6i,#h^ .of the jr>int.s by 

means pf if‘§t to' be pflerwarld^ de^ib^i. The 

iir.^i porti0^s,|i||^jgic^f be replaced with eare, and shbuld be 
]>aekfHl welt jlifl^ri^ELdpn either side of the pipes, so fi.s to guard 
against affern^j^l^ment, is likely to cause fracture i)l 

ihe joints. . 


< 5 ^ 

:■% . 



Fig, 23. 


Fig. IJS illustrates a good method of making a stoneware 
drain joint. / Hemp-spun yarn, free from tar, is lirst steeped in 
^IhkI cc^ment (cement grout), and tlien widl lamined into the 
so as vjtb’ fili it about half. The joiiic is then completrd 
's^iih stiff cemjmi ; 

A'ariousj^tpltt Joints have been invented from time to 
and it is i^^/PjcJ^ient to 
make use of ip,. _ certain 
eases. wboh , 

pif>es have water- 
logged ^;V 

thus experie#!P^‘J^^kiug-' 
a water - tigWf|fejK;|n.^' tjio 
')rd inary ,of Fig. 20. 

tiie. e (Stanford^), which was 

among the first to be introduced, is made by Donlton /c To , 
Lambeth. A rim of smooth and durable niateriaUis ca. t cm to 
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tlie Spigot rrifl of tlie pipe, and to the interior of the socket, so as- 
to insure a tight fiC, and a space is cement Ix ing 

introduced as an s^dditional precaujiipn// recently this joini 
has been fuHher iniproved# the eotdpk»slii0h^hieh is cast on tln^ 
.s]>igot of the pipe being tnewJ© convex; as show n n; 

tlie sketch {Fig. 2}t). The advantage: ^ arrange* 
lucnt, although it is a doubtful one, is, that any 

; die 1 -subsidence should occur, a certain attipuntiof diaplareuient 
ot the pipes may take piace(j(on the same principle i^ ,a ball and 
socket joint) without the integrity of the joint neipg impaired. 

dim process of laying these pipes is very simplo. llavinic 
r;irtdully wiped the spigot and socket, a small quantity ni 
sf)tjcially-prepared lubricant is applied inside the socket of ili<' 
one ])ipe, and round the spigot of the others they are 
])niss(‘ti home, and the joint is complete. Thesp pipes are in ut- 
in various sizes from 4 to IS inches. ^ . 

As regards the question of the? durability of these joints, tim - 
/done can deckle, but it is claimed for the composition r 

has sliown no evidences of deterioration in pipes that have h 'cn 
(akeai up after having beeui in use for fifteen years. 

Another joint., the ArcheP patent, is constructed so as to 
allow of the joint being made by liquid cement being poured in 
at an oj)cning at the top of the socket, after the pipes have b- on 
.i.d ju'sted, a luting of clay being first introduced, to.act simply as 
a biiTicr to the entrance of the cement into the inteidor of ilic 

r‘p<‘- 

A somewhat similar, altliough a better joint, HdLSSall's 
patent (Fig. 30), is now frequently used in ca^S in which 
tiiiliciiUy is experienced in laying ordinary pipes. Two bands ot 
biLiiiiiiiious mau riuJ are cast on to the outside of the |^igoi, and 


Fig. 30. ; iFig. 31. 

two similar bands are cast on the inside ipif so that 

wilt'll tlie pipes are laid together the interspaced form an annular 
gruoNc which terminates in tw^o openings at the top. 'I'he 
spigot' and sockets are Lubricated with a special*^plasti(‘ ceimuit 
Ln n^g q[,djusted, the fluid Portland cement is run in at one 
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of iho top openings until it makes its anpearanco at tlie othor, 
thus Uie jok^b with a Tbarul^of <'emetib winch 

h>n!i> a very these pipes 

arc more whu‘h 

1 ianr use is e^nornieal, 

nwiu;^ to undi'r 

adv* v<r ii^vmg' sewers with 

tr^iit in hasps where the 

son a^r,. to. tlie disposal works, when th(> 

<iUi*^ti()a the i^^oluuie by tJxcluding infiltratipn watiu- 

bcc(ji lies all it^j^oi^ibanit. * 

Pate nt jpitiw .hpwever, have not by any means come into 
genera] us©/ a sanitary inspector's point of view^ there- 

tore, it is iipjiortatit that the points to be attended to in tlie. 
mailing of an orflinatgr cement joint should be thoroughly appre- 
ihaied. Irodjpipes necessitate a caulked lead joint (see ]>. liT)* 

Jlinctiohs alv^j^ys be in the form of a V; no tribulury 

dl l In sliould jpin at right angles. Tlie figure (Fig. 31) represent ’. 
a V si 1 aped Junction pipe. Such ])ipos are made in all sizes. It. 
is iiitportant to remember, that i\ji less triliuf ary drains jom main 
drains obliquely in, this niauimr, so that the s<‘\vago enters in tln^ 
dircctiop of j^ho flow, splashing will occur, and tin's, in time, i*: 
lik' ly to lea^’d^ obstruction, owing to a deposit being gradiudly 
Ihiiiif'fi from the drying of the sewage tJiat has been driven 
a:;aiiist the sides of the pipe, above the water-line. It is necdh ,', . 
tn !■'' mark that it is a wrong ]»rocec*.(ling to conn(?cfc a tribuiar\ 
diTun by knocking a hole in the main drain, allliough tiio 
pni' :iee, i^T>y no means an uncommon oiu;. 

Bends ih drains shouhl, as far as pos.siblo, ]>e avoided ; when 
they are Unavoidable, the curve ought to be an easy one. Pijx ■ 
wiiii easy bends g,re made, and should always bo used wlu c, 
Iwuids are ueCessary (Fig. 32, B), although it is a common pn -l ii •, 
ti> uso straiglib pipes for the purpose. The effect of such a pro- 
( ceding by the accompanying sketch (Fig. 32, A), N<*!, 

only are angles formed at the junctions of :’i-. 

pipes, \vhicfr^0^'4p with the easy flow of sewngc ; b e 

Mliai is the impossibility of accur.iN lv 

adjusting Wd of one pipe^ into the socket of tin* o i, 

in tlie, otherwise than in a strai jd. 

lirip, being made. 

In (^onnect^^^^^jf^^cb drain with a main drain easy lionds 
should he S3), but, when it is necessary to df f)?ut 

from tlm straight line' in’tbe case of .the drain itsolf, or i o Mu* 
case of sewers, by far the best proceeding is to construct a man- 
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hole at the i>oinfc wliero the curve occurs, in a xnanntT to ho 
}‘r('sontly described, liuhiotl, whenever practicable, all tjihntjry 
drains and sewers should join the main drain Or sewer, a; tl.o 
ease may be, at a manhole, so as to facilitate inspection and 
clojuising. 

Inspection pipes of various kinds sCre made, and ouglit t(» Ito 
introduced at the top end of all branch drains, particularly vhon 
< lioy ar(j laid in concrete. The necessity for breaking into a drain , 
:diould it become obstructed, isf/ihus avoided, as the clearing rotl 
niay be introduced at the opimiiig provided. 

J’erluips the simplest inetliod, and one which does n at eninil 
any disturbance of the surface, is to introduce what would eon-e- 
i<) a V”Shaped straiglit junction with the openipg dirreted 
upwards (Fig. 34), to wliich a pipe, leading from the Burfacr of 
tli(‘ ground is connected, and along which a rod may be ]Kissod. 
The top end of this pi})e must be sealed, either py a special cap 
or l)y a piece of slau* fastened wicii clay, a small movablt; stone 



slab with ring attached being placed so ma^ri the situation 
and allow of easy access to the opening. ‘ , 

Another method of inspection (Fig, 35)> is by, means of a ]npe 
di\ Kled longitudinally into two segments^ of whicli 

may be removed by means of a chisel. , ^ ^ ,5 ' / 

.V still more convei^ent arrangement th^n any of these is now 
nvailiible in th e shape of various kinds of acc^s gully-traps. Theho 
c.Lii be obtained from most makers and may be uSed Avith advan- 
tage ia cll new drainage Avork. 
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Sewers are constructed of pipes or of bricks accordiufl; to their 
rbr. Ill tlie for*^>er case the saine rules bave^tp be observed as 
],!iv r been descriljed in the ease of' drains. 

riie proper «i4;e and fedltot a sewer is a question for engineers, 
n]L-l ))()tli are depeniiJent upon the aihdunt of the sewage tlo^v. 
riu* following concise summary is given i?i li^0i$mhy Dr. Louis 
L. Tarkestr^?* To prevent cfeposjit, sewers should be rentlennl 
.SI* if-c leansing byibciug constructed with a sufficient gradiem, 
:ujd of’a sbe.sumble to the volume of sewage which they uill 
.rniiiiarily Bje required to carry. According to Mr. Baldwin 
I.iiiliain, sowers of from 12 to 21 inches diameter should luuc a 
gradient sufficient to produce a velocity of not less than 2i fe(*t 
per second, and in sewers of larger dimensions in no case sliould 
’he velocity be less than 2 feet per second. For large sewers a 
!ess gradient is rcqxnred than for small sewers to produce tin* 
-amo velocity; but the volume of the sewage to be conveyed must, 
h(^ very much greater 'for the large than for the small scwci. 
A ^ewer 10, feet in cliauieier having a fall of 2 feet per mile; a 
>nwer of 5 feet in diameter having a fall of 4 feet per mih* ; a 
of 2 feet in diametex luiv^i/ig a fall of 10 feet per mile; and 
a .-.(‘AVer 1 foot in diameter with a fall of 20 f(‘,et per mile ; will 
ill liave the same velocity of Ilow, but the* volume of sewage in 
! li(* 1 0-foot sewer must be 100 times, in the 5-f()ot sewer 25 times, 
Old in the 2-foot sewer 4 times the volume of sewage in tin* 
i -loot sewer. 

( h rcular stoneware pi jies* should be used for all sewers up io 
I S inches in diameter, but sewers of larger capacity shoiibl hi* 
e in: shaped, with the small end of the egg dow’uwards, and eon 
^tructecl of good impervious bricks laid in the best l^ortland 
cement (see p, 20). The advantages of an egg-shaped sewer is 
tlie rc, suiting increase in the depth of flow and consequent dinn 
nut ion of friction, 

M airholes ought to be introduced at intervals of not h -s 
'diau 100 yards, and the convenient sites for these are wh^K' 
tributary sewers join, but, as already stated, it is csm ntiul 
to construct on© at each point where the sewer has to alter ns 
straight cohrsor. The same holds good in the case of the draiiM 
of all well-di^ined establishments ; the satisfaction of being able 
TO look throtigh/^and to- pass a rod through from one end lo tlu* 
other of the drai^ and their tributaries, amply repays tlie ( xtra 
nut lav. '1 

*For an excellqpt description cf the method of calculating tly ilow 
¥.atfx tlirciigh pipes see the volume on Waier Worl's, Weale’s KufLmeiitary 
:Serie.'3. * , 
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sowage from overilowing on to the floor and ii 

should be floated with cement all over a smooth 

ami iiuj>«TvioHS s)»rface. At points along ‘dSjoi^ain cliannel 
tribtjtary djAins are connected by means of. baif-ehanntds 

simil <1 !y laid in concrete, the junctions being formed by sp(>cia[ 
haif-cliani A junctions being introduced in the coiubc of the 
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“iiiaiii cliaimel at tlieso joints. All street manholes sliouUl he 
iitted M’ith a perlWated. the free circulation 

<d‘air in the suspeiulod 

under the the 

Toad. In 'U^ should 

he air-tight^'ytjp|:;^' terminal onej WiAch ought 

to be of air to pass along the drains 

and up the ;|^!^hiiUikt)(3irs at' the top ends of the main drain and it i 
iribiitariesj a ay^feon trap being introduced at th^ outlet from 
the manhole into the server or cesspool as the case may be.* 

So much for the points that have to Iwi attended to in con* 
junction with the laying of tlrains and sewers. A description of 
llio Various forms of traps has purposely been omitted at this 
•.tage, .'ts they may more iitly be described when sanitary ap- 
jtlianees come to b© considered. 

As regards the supervision of the work of drain laying, ifc is 
;m|iossible tO exaggerate the imporUnc(‘, of keeping a watchful 
' \ upon th^^^orkmon to insure that every detail is attoiuhni to. 
I'jihvss faulfo;are discovercnl during the progress of the work, 
An y are excseodingly likely to.bo overlooked altogether, until, 
-noner or later, senous consequences result. The fact is, men 
’jr<^ frequently employed as drain layers who are ontiredy ignorant 
• 1 the principled to be observed and tlie risks to 1x3 guard('d 
against, and until it becomes the custom to rcijuiro such men to 
bo registered, a requiremont wliicb is liapjuly becoming general 
in the case of plumbers, wc cannot look for much progress in 
•:his department of sanitary work. 


: CHAPTER. V* . 

, ^ # 

Al^n INSANITARY WORK ANP APPLIANCES. 

Tin: varioui')ffifflmiace8 connected with drainage of housfM 
and preiniseA;miJ?e,ppw to be considered. 

Ill forming;it||^j^ihion I'egarding the efficiency of appliam 

oxporienc©; gttide, but one thing is certain, tii 

no mochaniiii^^pl^i^aetory which does ’not comply with iho 
principals simfdicifty. Many inventions, how- 

over iiigenioui-^tj^'^Sri^t sight they may appear, and howrvt r 
%vcll they may‘^answer ’ experimentally, have to be cliscardtsi on 


* See footnote, p. 76, and also p. S7. 
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af'r'fnint of unforsceri circumstances which interfere with thoi: 
(‘fJicK'nt working jp practice. / 

In conducting ‘an examination iato the satiitary conditio n!' 
])r(Mnises, a fainij||airi^ with the errors thiit to be no t 

witli is hardly le$s important than a is ri^ht 

and proper, and it is essential that the eh)^n«^ i»hO]uld bo con- 
ducted systematically, step by, step j nothing, taken for 

grunted, otherwise, sooner or later, a mistake will b^ made. 

As traps are met with An connection with mo^t appliance s 
it is convenient that they should first be discussed^ The pur 
poses served by traps, and the conditions with which all 
comply, arc subsequently detailed (see p. 94). The following aiu 
tbc common varieties mot with in practice i-r^Syidion-tni)). 
<iully-trap, D-trap, Bell-trap, Aiitiirs trap, and Dipstonc-tr.\j). 
Th(! two first-mentioned traps (or a modifiaation of them; aro 
tJie only ones admissible; all the others .aie,more or less 
objoctionabl'e. 

riio simplest form of syphon-trap for use in the course of a 
drain is an ordinary pipe with a bend in it (Fig. 37); b<>tli 

those represented in the drawing, 
however, are faulty for various 
reasons. The first because ( 1 ^ 
the dip is not sufficient to 
vide a proper water-seal; (2/ 
bottom of the trap; is rounded, 
consequently there is a risk of its 
being fixed out of* the level; (■’» 
tliere is no provision for the vfui- 
tilatioii of the drain, in the slitipr 
of an inlet opening btt the house- 
side of the watet-s^i; and (4) m 
means of access td admit of tlie 
trap or the drain, beyond being 
cleai'cd out, should^;Oither bcoomc 

obstructed, are 
I'lg* 57. The second; is to the same 

objections as fer'ak the first ami 
s<^'c.)rul points are concerned, and as regards the^tjdrd, althougli 
means of access are provided, it is not at 4 wdll allow 

of ventilation, or the unstopping of the drain wybnd. There i'-^ 
anotlier objection to this, wdiich is a form bf trap Ohe often mect.^ 
witli, and rimt is that floating matters are likely to accumulat»^ 
in tlic ‘fmtral shaft. 

The trap wfiich is best fitted for the purpose (Fig. 38), and 
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'wbifli is not open to any of the foregoijig objections, bus 1 \n<; 
openings, in atldiMou to thd inlet tUld outlet, one at A in tin* 
sketch, which is earned^ 
means of pip^ 

tbr ground^ 'by ‘ 

an oi)en thua acte as.„^ I 

mi an inlet, aftS'tho othet beyond 
liu* seal, wbiob way be used ibr 
cleaning the between the 

ti np and the, se^er or cesspool. 

It will be noticed that this trap 
has a deeper Seal than tlie others; 
that the. drain inlet is well above 
till' outletjt-Jfbu a afford a bettor flush; and tliat it stands on a 
Hat bottom, which f(\cilitates its being laid level. 

In the event of the drain terininatirig in a manhole, such as 
lias been described, on p. 81, previous to joining the sow ct oi- 
cesspool, a special form of disconnecting trap, represented in tie 
sketch (Fig. 36), with a rakipg*-arm or by-pass to allow e) 
the drain being cleared beyom^ ihe (laj), should bn used. .In tliia 
case *t lie inlet' fpr ventilation is pro- 
\id(^(l by meatie of openings in the 
manhole cover, or if, by reason of its 
position, there is an objection to this, 
by a special opening at the side, show n 
by dotted lines, which is carried up 
&onit‘ distance above the ground level. 

An improved trap (Fig. .*19), lias 
recently been introduced by Vrotessor 
Cortield ; the syphon is egg-shaped 
ill section and curtailed in calibre ; 
alsf>. the raking-arm has a second 
inlet which is sealed by a movable 
plug with chain attached. This trap 
is more to be .self-cleans- 

ing, but should , it become obstructed, 
as may sowetiwos , happen, the 
sewage whidii.:in. ^oneequenco would 
lolh^ct in thej; W^ would be 
]ib( i‘ated by the. chain ; ^ without this contrh am e v 

w ould be nef^i^ry to OtUpty the manhole by means of a jnimp 
or wdth buckets before any one could enter ic to un.stoj) tli * 
trap. 

The question of the necessity for trapping a drain h^Torr* it 
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joins the sewer is at present tlip subject of cliscussion among 
sanitary engineers. , . it is desirable 

to udliere to the’ the 
free connectiPh,*' ‘ " /•'. 

FJiidoubtedly' of a 
drain has the effect of ’mtejHfeiing\ioV'^S^ft|to?^i^ ^vitli the 

fiec^ fiow.pf the sewage^ and teols ocmsioiikjf^'p^m obstnn - 
ticm; therefore), if it can be shown tlmt the 
it ought unquestionably to bo discontinue^] 

By establishing a free comimmication beftwew ^0 drains and 
sewers, the various sOil-pipe ventilatot*s, and Ventilators 
j)laced at the top ends of drains, would act as odlletB for s(*\v(*r 
air, the inlets being the open manhole cov^m iti the streuas. 
By this means the circulation of air in the :ee wits would bo 
(MK'ouraged, and one would hear less freqt»€|litly of nuisance.^ 
arising from street ventilators. On the ^Other . hand, tlie 
<)I)poueiits of the new system say that the abolitjipn of llie 
trap establishes a connection, tlirough the mediu^ of the sewer, 
b(dwebn the various houses of^the town, and so exposes uu- 
ncajossarily the occupants of one property to the consequences of 
tlie rtnsdeeds or misfortunes of other people.;^*'I*or exartiple,, 
granting that enteric fever may be conveyed by >ewer air, 
by removing the trap at the entrance of the sewer, tdie germs, 
in place of having a barrier imposed against their exit by otbt r 
oil ( lets than the sewer ventilators, are conducted along tlie 
drams to the houses where the gully-traps and the water-closet 
alone stand in the way of their entry into hoijiSCS through 
the windows or water-closets, although, with free Ventilation and 

< irK icut trapping, it is hardly likely that this will b&|ir» 

Probably the following is the safe poiiclusidn! tO:' arrive at. 
<Bvcn a perfectly-sewered town, with thorOughl^y^felf-cleansiiig 
and ventilated sewers, and cfficiently-ttappcd'^hp^ , Ventilate cl 
diains, without any blind ends, it may be the 

intercepting trap. On the other hand, in the of those 

< oncluions, and they are seldom, if ever, wdsdoiii 

i.f abolishing the trap may well be questioiiedyV; ^^^^^ 

In the case ot recently drained housels not con- 

lioctecl with seWers, one not infrequently trap similar 

to that just described (Fig. S8) is wliere 

th<^ soil pipe joins the drain, notwithst?Sldii^^ and 

Minilar trap irplaced at the terminal i^d of Under 
ihcso civonmstancej|, the soil-pipe cannot answer the purpose of 
a Auiiiiator for the drain; consequently it is nei^essary to con- 
nect anoiher ventilator with ihe drain beyond the soil-pipe trap, 
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and carry it up parallol to the soil-pipe ventilator. It is 
undoubtedly best at the butioia of tlu* 

soil-pipe, \mng all that is 

guj.ly -traps. N Ot 

only to the cx- 

].ense in;>ddit^ to tlu* 

soil-pipe abO'Kt^b^' ^e;,visk ot the 
oroasioii^;l|^^i|iliiihayi^metimes be deteot^:j^'tSiing from t lui 
air inletit^^|iEe2leot of the soibpipe, at the tiioSi the con- 
tents are being discharged. 

t are used for the purpose of cutting otf llic 
V a rid u$w3®e pipes of the house (bath-room, sink, ^c.), and tln^ 
raiii-pip^ from direct connection with tlie drain. They ar** 
also plad^ in yards, for the purpose of receiving the rainfall, and 
tlie water hsed for swilling purposes, carriage washing, <kc. In 
fact, wjhfenever it is necessary to make a connection with .i 
drain, -from the soil-pipe connection, some form of guHy- 
tra]* emploj'^ed. 

In the ;ca$e of yard gullies, evaporation during warm weallicr 
ds apt to jo’ttrer the water-seal, and so render the trap inellioienU 
For tHi^froiASom it is essential, at such limes, to periorlii'jilly 
Tcplenitli the traps with water. An excellent gully, CPOSta'S 
patent^ ubw made by a firm in Nottingham ; it is so designed 
that tho least possible water surface is exposed, and so evaj^ora- 
cion is redu^ied. to a minimum. 

tirullyri^a^^^m invariably be placed outside the Injti r , 
under nc^i^circumstances whatever is it justifiable to fix 
within th^ house — in the c(d]ar, for example (see p. 
t )io ugh bno frequently finds that this is done. Indeed it is \iy 
no meana, uncommon to find one of these, or even a bad form nf 
trap, fiTOd in/a back-kitchen, larder, or dairy, and conmeed 
with thj^ drain, simply as a convenience for floor washing. 

A glaitf^©d;%t^;th,e conditions upon which the efficiency of ull 
traps i^l^pepdeut (p. 94), will at once explain the reasons fm 
this catii^^ybut the most potent one applicable in this iustiJiu f, 
is the becoming unsealed owing to evaporaijon. 

E=!peci^Iy/4i^^^^^ the^oase as regards cellars, owing to th'- m 
terval thiE^t each occasion of clf an ini:. 

In the tedud a considerable quant it \ if 

water on the floor, the plan to Hdojjt r- t(, 

lay the iSioj^'Howards a channel leading to uji out- 
side gully, '*'* ‘ ‘ 

A gully-tAp is an excellent thing its proper j)lac(*, but its 
^)lace is not within a house. , 
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Tlie ordinary form of guHy^tran (Fig. 40) is very simple an-!' 
iTi(‘.xj)erjsiv(;, and it answers the well, so far as the yard 

drainage and rain-pipe difich^rge It is essenual 

that it should be, pcripdii^Ujr but this appli- - ^ 

to all alike. The grating, Vhich miy WbCj^onoir stone wan ^ 
although the former is preferable, is surroijhd^d, by la eup shapfal 
arratigemont of stoneware. . ' : d ~ 

^^f'<'tit^guUies 4 ..y^hich of course are large, w similarly con 
struct edj^with the exception that the iron gratings ^e fixed hv 
lacaus of brickwork set in cement. Gullies ate dnaade ^^^th 
Hide inlets below the gi'atinga, for the connection , of wast.‘ 
pi])es ; this arrangement, although unobjectionable, is n'»t 
in accordance with the model bye-laws, which requin 
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that able pipes shall discharge on to an open channel leading 
t o ( h(' t ni[>. The bye-law in question (No. 66, parag^|)h 4) read- 
asi follows: — “He shall cause the waste-pipe froni^i every bath, 
sink (not being a slop-sink constructed or adapted,^ be used foi 
ree('iving any solid or liquid filth), or lavatory, the. overflow-pipe 
any cistern, and from every safe under bath or water- 
clos( t. and every pipe in such building ford^trying off waste 
to be taken through an extern^ Wail of :8nch building, 
and "o discharge in the open air ovjer a channel leading to a 
ireppoil gully-grating at least 18 inches distant.” 

L'le .ccompauying sketch (Fig, 41) represents an arrango- 
11 ) out win :h i , in compliance with the bye-law in q^iestion. It 
will be noticed .that this gully is fitted with a bucket, which 
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can he lifted out by meai\s of a hanj^lo, so that grouse and sedi- 
luont in the trap csan and easily removed. It 

important that this should provided with a Ihingt 

round the top, fittingioodril»ly of the trap, so as 

])i (*veut any 4irt felling over the sideh wheh it ia being removed 
In conn^t^g a sink pfeced in tho basement story of a Imtisi , 
whicii has bo area outside the. exteimal wall, a convenient plar 
is to, lay pipes from the surface vertically down to the guMs. 
which of :eourSo is necessarily a long way below the surface, and 
to extend the handle of the bucket so that it may be rcaduv 
troin the grating, which is fixed at the ground level. Thi^ i , 
not strictly in accordance with the above bye-law, becausi‘ tin 
waste-pipe must, of nect^ssity, discharge directly on to the gully, 
but no other arrangement under the circumstances is possiblt^, 
and as all pipes O’lght to be trapped within tlie house, in addit n.; 
to tlie outside disconnection, the.re can be little objection to tl.* 
proceeding. 




Various contrivances are made for the purpose of guardin 
HLUiiust the trouble arising from grease being dischargc*d jn: 
drains, and thus causing* obstruction, d be gpease trap, i 
sented by the drawing (Fig. 42), is reconnHendecl for this pui posr 
by Dr. Louis Parkes, from whoso book on JJygiene and 
Health the aiustration (by permission) is taken. The muk 
water is cooled bn coming in contact with the considcrai/1- 
volume of 'Cold water in the trap, the fat is thus solidihc'd, 
being lighte-T than water it rises to the top, the heayiei m b t ■ r 
on the other hand, feU to the bottom. Connected w.t , tl... 
inlet. A, is the diachaite pipe from an automatic flusli tiuil. (s' 
p. 95), which' fe constantly filling with water, the supply l3< 
regulated a^ordlng to the frequency with which it is consm » < 
desirable the flush should take place. Of course th(? 
this aptdiance is only practicable in the case of ^ 

ments. The* effect of this arrangement is twofold, 
merit that m tv have formed is ‘at once carned-i away, aud the- 
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ftolidif'cjd ^rrase, wjiich has collected on the surface, is broken 
up, and, being solid, it is "carried on bj the ilu&h of water in 
place of adliering to the pi|ies. ,,1^ ► 

The belWrap (Mg, 43) inust Iiirhenever it is 

Ml. I. with. XJntil comparatively recenthjr tbfe foVjn of trap ^yas 
almost invariably fixed within houses, and outside 

also, although the dipatone^rap was the favourite 0:c for outside 

Tlie chief objections to the bell-trap are the following : — 

1. shallowness of the water-seal, which is no deeper than 
al.oiit H of an inch, and in most instances even dess. 2. Tlio 
(.■ndcTicy to its becoming choked with grease, * owing to the 
smallness of the space between the bell and the waste-pipe. 
I. The fact that when the grating is removed (as it often must 
be. to clear away obstructions), the waste-pipe is untmpped. 4. 
riui fact that the bell is frequently broken off, in which case it 




710 longer constitutes a trap. It is astonishing bow soften the 
l.iiier objection is found to apjily, and it is by hi>\ TJi^ns un- 
ci iniiiou to find that the bell, wdien it is preaent/ls, ’not deep 
vnoiigh to reach the water in the trap. ’ 

AntiU’S trap (Fig. 44), although a great imprcuyie^^nt on the 
0 ( 1 1-trap, because of the fact that the water-seal , if interfered 
wii h by tlie removal of the cover, cannot be said tU^satisfactory, 
as It is very lialde to get obstructed from / 

The syphon^trap, or, as it is termed,) (or a 

Tuodilication of it) (Fig. 4o), is the only fom.bf fjrap admissible 
tor Avuste-pipes^ To adlow of unstopping it when necessary, an 
'i. eos> screw-piug ought to be fixed at the bottom of the lower 
oeiul traps ore not infallible, and in fixing them it is 

jo ecssary to obs^Tve certain precautions, but these will be dealt 
wi'Ji in the next chapter. 
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The anti-D-trap (Fig. 46), wliich was hy 

[silver, is an excellentftrarp. it be aioticcd that Hk' 


Jh llyer, is an excelient?^(!|irp. it be aioticcd that tli(‘ parr 
of Jt Wliich forma the is amulet in /U Arne ter tlian ih' 

ill and that thW enlarged Cartel square in siiapr 

dins arran^m^t is; napsftf'efl^tive Afaihst Ayphouage. 

The dl^^^e/OF inasotl's trap, is a very ohjectionahh* on.‘ 
in fact it lii Wll&ply a cesspool on a small scale. The tketcli ( Imu 
17 ; siyiAvs it ili; fteotion. It is only necessary to refer the ifad. - 
of tlie ess,€|iitml ' 

condition^.;: of , « 1 ■ ''*y**^^ 

a j^ood /trap ^ 

(p- -N), to prove I 

w i ! y such a one ' “ 1 - 

coiulcinned.^ It Tl 

.S not self- T"-^ ^ tipr 

< ' 1 0 unsi ng, ne v r i . r' > i T>. - . Zw 

ilcir is it easily Fig. 47- 

rli'unsed, and 

[jtohably it will be found tliat it leaks in all directions, for \ \ 
w orkman ^who is oapabh; of constructing siidi a fi'ap at 
is not Hkdy to realise the importance of making it \vii(' 
ti'ght. The gully-trap is now so well-known, evtm in coiimi 
ni^triota, that, in the case of new work, it is usually emplnsi 
in place of the above arrangement of bricks and mortar, . ! 
oij(‘, occasionHlly does meet with such an o|>joctioiuil)Ie forni 
tiaj) even in now work, and very many may be found in v/^i 
<»f an earlier date. The abov<* .Nketch 

i< [>rosents this^traji as it is met with ii^ ^ 

ilie case of shallow drains, vvhmi fre> T 

qfiently abont one-half the area of the || j T 
surface is loft open, being fitted with a * | 

grating,!^ rcoeive the aurfucc; drainage 

of the yu^d j 4 ";tiot unusually, however, mssnsssraE:^ 

tiio trap/^ ia^^'W(^topletely covered, ati | ' "/ 

arrangemaiit'''^!dh is still more objec- / 

tior.aijle, as thS^fOui deposit which col- fe ^ 

lects in it will Wtfr^iy h<i removed. 

Another / 1^4 trap is the 

D-tPap (Fig*’74jB); It 'is usually met ^s. 

witli ill conuection with soil-pipes, 
although, * now/ the syphon-trap %as entirely superseded 
cb'lV c-rs are prerfectly apparent, there are too many si ar [ 
and projectio'.a which prevent iU being sclf-clcaosiag. 
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It will be Tiec(*ssary to relb*r to some of tliese traps airain, in 
.(•iiiiectiou with the details of plumbing; but it will be con\ mKut 
to call attention to certain conditions with whu ii 

all must contply' in order to efied/iycily fuliil the ]jury>(»s(* for 

s\liu'h they, are intended. .They mu^ impose a sulfieicnt jiinl 
oiK-iiint barrier or seal against the paissage of sewer :in(l 
thry niust* be self-cleansing. The first condition necessii air- a 
b pt Ji of water-seal of at least* IJ inchesj and tlm secoml, Un* 
ubs(‘rico of all angles, pro jectir)ns, or cavities that may intt ih lo 
A ith a free flusli, and lead to the deposit of solid matter, \slii- b 
n'«uhl iminediiitely detcmjpose and eanse a nuitance^ . All di I'n 
fi.'ips, as already stated, must lx* outside tlie house, |and so < < n- 
iiectod witli the drain that in the 4ivent of sewor gas forcing its vv :i y 
( h rough, it would ese}i[)e into the opcui air, and not into the i»nu^e. 

riie orroucous b<*.lict, among tlu^ public and ignoi'a^t workm. tu 
H ist pei’foot safely is afforded by a trap, is responsible for many 
.;ra ve def(‘cts in house drainage. The.se defects have already be u 
ii(»tired in didail iu des<*rihing tlie different kinds of traps in ii‘(' , 
i'ut there are certain dangers, against ^sdlich all traps, ho vvr\ er 
in feet in design, are iu<»re or lesj? inoperative. 

1 . A trap may cease to be a trap ly reason of disuse, owing to the erapor.i- 
t :< III 1 hat takes place from the surface ot tlic v atcr. This is a consideration that 
has 1 o )»e thought of in connection witli uny drain that is only in use at int< r- 
V al. , and some provision ahoiill be niiuie for renewing the water in the trap. 

Lh A trap may cease to be a trap hy the water it ought to contain 
Mickt'd out by syphon action. This in a danger that can be guarded against 
h} ronncctiiig an air pipe with the top of tbo trap, beyond ^e fieal, and L-y 
‘ 1 her means already menthmed. 

;i. I'ressurc of foul gas wdthiu the drain may force the water-seal. T))i'i 
.huiger may be guarded against by proper ventilation of the drain, sewer, 

« r ac^^])ool as the case may be, 

■t v"<owor gas may be ab.sorbcd by the surface of the water on one side c>f 
tlic imp, and discharged from the surface on the other. The mote j»orfoc i 
the .soil cleansing action of the trap, and the better the drain, sewer, (^r 
Cl -spool ventilation, the less likely is this to occur. 

As all traps necessarib^ impose a certain amount of obstruetlon to the 
t\o\\ of sewage in the dram, they tend to cause stoppagi^ itod for this 
reason ready means of access to them should be provided S2}. 

Automatic flush*tanks are excellent contjriVltti^s, by moans 
of \\ Inch draius and sowers may be regularly flualied, a proceodin g 
wliuli under all circumstances is desirp.bl^ and often essential, 
(bains and sewers ought to be laid with A suffibient fall to be 
Silt rleaiising under the conditions of an ordinary flow of sewage, 
but this is not ajw’ays jicssible, in which case the flow must be 
pi riodli nliy supplemented by some other ifieans. 

Field s flush-tank, shown in .section (Fig. 4^), has been 
dc.-igiied lor thCs jmvpose, and 'ansAvers admirably. It may bo 
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true* tod to hold any quautity of wator, in aocordaiioi^ with 
thr size of the drain Or S 0 W^r. which it is inteudod to ^lu^h, (lio 



SuiU in brickwork, htit those for drains and smaller sowers are 
usually made of galyaiiised wrought iron. In the case of privjjie 
drains, tlie usual capacity of such a tank is from 80 to lOD 
gallons, the diameter of tlie diseliargn-pipe )>eing 4 indu's. 9’Iio 
i'oromatio discharge is accoinphshijd i>y means of the syjdiMU 
lu'rangement in the interior. l\cs.sing tiirougli the iloor of the 
i.uik is a pip<^ which is optui at hotli <*nds ; the lowtn* end fermi 
n,'a(*s in a chamber underneatJi, containing water into wliicJi it, 
dips, and in tho interior it is surrounded by a cap wliicli do^ s 
!it»t reach quite to the bottom of tlio tank. Tliis constitutes the 
^ypjion. A..tap is connoct(‘d >vitb the tank, a?id the How ef 
watiu* is regulated in accordance, with the length of interval it. i i 
iuleiuled should elapse between each discharge. Tlie .syf>iem 
;u tion is ststrted in tlie following manner : -As the tank lills^ the, 
water ascends between the inner and tlie outer pipes, displioing 
rhf; air down the central pipe, tlirougli tlie water in the ley ( r 
chamber. When the water has risen to the top of tho ccriir d 
pipe, it begins to fall dowxA into the lower chamber, carry 
with it a jcertain quantity^ of air, in time, by this protess, a 
suflicient vacuhiu is established within the pipe to cau^c the 
pressure of tho J^ttnosphere to force the water from tlie tank nh o 
It, and thus, syphon-action being started, tho tank is r.q i ily 
ciij]itied through the outlet from the lower chamber win* h n 
connected with^thc drain. In order to encourage the* formahou 
ot tlie vacuum, the top rim of the central pipe is curv(id inw .u l 
so tliat the water, in place of trickling down the Sid** , fills 
freely down «the centre. For this reason, it is imjjorfmt m 
Hxiiig tins tank to notice that the syphon is perlcciiy 
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faiiks answer perfectly, however small tlu-y may bo. f'»r 
with clcaiv water, and the larger, ones may be ustd }..! 
M W ;iLj;r water, ill cpimection witl» tbef|i,^#rigation,treatiiiont - 
j 1 but when thej^ %re for collecting' an*! 

a 1 1 1 < ujiatically dischorrgiiiig into the or latinflry w as r e 

<1 all cjstablishuierit, they are very likelj^ fail fro» 3 ("W^ 

A better form of flush-tank for the iiftter |i^ttrpp^ef ‘^tbiruL^ii rt 
svill not <Uscharge by means of a’drop feed, & flushing 

g ully (Fig. 50). ^ 

'I’iiere is one condition common to all syphoi'flniii^tanks* and 
liiat is, that should thuro be a second trap ih the Jitie of ilr.in: 
with wJiicli the tank is coniuctral, it must either bp'yemovtMl m. 
:itj air-Vircak must be introduced between it and the tank. 

In the eanstniction of a water-closet, attentioi ouglit lu n * 

] '.lid, to the following ])oints;-- 

1. it ought to be*, placed next an outside wall, and, if possible, sopar.dc l 
f;oin the iiou.si* hy a paSvSagt* with cn*ss window \*entilation, the closet it^ [i 
l-ciiig provided with a window for veutilatioii. 

2. A perfect water ilusii rnu'it be pio\ ided. Thisinust not he taken fonr 
;>;iy ri.steiT) for supplying <lriiilving wati-r, nor icrvjco water-pipe, and shoul-: 
I' MUilicient to eiUiit ly icniov<‘ thn < KCK-fCa, and nothing in the construclio : 
ni tin* closet .siiould tend to int'odere with this complete removal. 

'flic soil-pipe should be out.sidt* the Jioii'.e, a water-seal being ratorposf*.*. 
1'i‘tu'ecu it and the clo.s(‘t, and it ought to be so ooustructed as ti) allow i-: 
i in- t'rco passage of air tliiongh it. 

1. riic drain that reriioN cs the water-closet wjvste ought not to be directly 
< ‘'imected with the sower or cesspool, as the case may bo, but au opening 
.idiiiit air, with a water-seal bt‘twccii it and the sewer or ce^pooL must ii 
•ill cri.T!cs be provided."* , 

i’ijc following Aaiictics of water*clo.^eU are met >vith the 

valve, the wash-out, the wash-down, the pltigT? • 
the pan. ! , 

1 lic lidlowing dei^cript^on of ilieso forms has reference ouiy it 
ill- M’ construction, and in discus.sirig their merits o^,;4jem evils b 
no', i bo ivincmbcrod, that while a bad form of Cannot by 

.‘iii s ju’occss be made sanitary, a good closet may bi^-ifiilhdeivd iio 
'^,11 1 a a i* y by errors in lixing. J u oih^ words, a .qlb$et canno t 

b. niacu* a good one, and a good closet may <1^ a bad on * ; 

!ih I >1 umber cannot rectify the faults armtfg i^in a defect 
(IrMgn, while he may defeat the objects aimed atin a good dcvbgn. 
d i'l' details of lixing w ill be dealt with iia. chapter. 

The valve closet (Fig- *^1) is an exce)}eii€ appliance, pio 
viueu l eonomy is not considered; but, as there is a certain aineuni 
*1 metbaijisin in its construction, unless the best quality of 
A\ei kiiiansldp is obtained, faults wdll very soon bebonio apparent 
, * bee footnote, 1>. 76, and also p. S7. 
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The simplest wash-down closet, of good design, is much to 
bo pr<‘ferfed to a cheap valve < 5 losot.. \ ^ • 

The valvo|^osfiHt;,apary5p^^ of an oartlnm- 

wy re 4>i«ro*tlurds full 

flush is cbncyected ‘With ilu^ 
rim of the basin, which is 
turned inwards upon itself, 
C 5 so 'that the discharge 
psKses all over the surfaci*., 
in pl^ce of being distributed 
over one side only, as is tiie 
spr/?a(^r. 

i \ By means of a ‘^puir’ th<‘ 

. valve is depressed withiix 
box D, which is coiuioctod 
H? JPig. 51. with the basin above, giiml 

* with the soihpijie trap Ix - 

loNv, and ' the water and the contents of the basin arc 
(liscliarged .through , an opening d inches in diameter into the 
soil-pipe, ;;Tho valve-box, which ought to bo made of cast iron, 
enamelled 'iin the iuBide, ia connected with tlio, trap by mofm ; 
of a short .SOndUCtingf pipe, l-* A load overflow pipe, F, with 
a properly^bbuatructed syp»hon-trap, (>, connects the basin with 
the Valvo-bos bel<j|W. Yalvo closets without overflows are now 
lixed not mfi?eque|itly ; in such a case, in the event of accidcnl, 
tlie basin overflov^ into the safe-tray. 

It is also important to voutilat<} the valve-box by a pipe, M, 
vliich should, be carried through thfi wall at a convenient point 
a hnv feet^way from a window, where it should be cut short and 
hdt open to the air. It is not necessary to coutimto this an- 
pipe upwai^s aboye the roof, the closet beirlg self-cleansing, nnd 
t h e feiig ventilated . Unless the valve-box is venti 1 nun 

ill this is a danger that the syphon-trap of Hi' 

closet ayerfldw'iyiil be unsealed by the rush of water tlirooL h 
the conddctii^'^plpe, E, when the closet is uaed, particularly ii 
thti pfin. h^s up to tte brim, with slop-waft i‘ f..] 

example. In i^dition tb this, it affords an escape for any Ihu! 
an* that ihay bjfe^ii(efated in the closet-trap if the handle of fl • 
water-closet be^carelossly pulled so as not to allow oi“ 1 h 

fr- e flush of 1 :h^ t»^p. 

It is convenient to connect the overflow pipe witli tlif^ valvr; 
box ventilator, and there is no objection to sucli a pr(x' f ^-din ,; 
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lJ]»ou the under tlie closet, a soft or tray should he fixed 
to pjv\<mt injury to the floor, or the ceiliog below (if the \\ 

• !os« t is on an upper floor), in the of the oijrerflow of tloi 

h.'isiii (if it becoming the 5Ui)[dy-v:ilv<5 

h( (‘otnuig defective, or any Other accidental circumstance tJmt 
lujglit cause leakage. The construction of this safe, and the ar- 
naiigement of its overflow, will be describe in th^ffhext chapter. 

The pan closet (Fig. 52) is a very different piece 
incchanieui to tlie above, and ought, when; met, with,* to be 
unlifsitatingly condemned. ^ ^ > / 

Tho drawing shows i^ as it is almost invariably seen connected 
witli ii D-trap (see p. 03). A moment’s reflection ivill nialce it 
a I »| laren t how thoroughly 
filthy the whole arran go- 
me ut is. The basin, in 
this case, A, is lix(;d 
within a large cast-iron 
vessel allied a con- 
tainer, or more pro- 
I^ rly receiver, Ji. 'i’lie 
outlet of the basin i.s 
into a movable oop|)er 
]»an, from which the 
closet takes its name, 

:ni(l which sustains the 
water in the basin. J.>y 
rmsiug the imll of tho 
clos('t, this pan describes 
:i sv'iiii-circlo within the 
container, until it reaches 
tin* point marked D 
it hill the dotted liiie.s, and its contents are suddcWy;<Jisc]iar(j:r(l 
into the trap underneath the floor, with which tlxdi ^ontainm- is 
connected, causing splashing all round the of tho con- 

tainer, and on the under surface of the pa4i'^\^:”reaU^^ the 
disgusting effect produced, one must see theini>eriot of sucli a 
closet which has been in use for some tb^ne^ and it will then 
become apparent why a foujr^mell should be given off every 
iinie the closet is used, for^t that time/flo j^^’ater-seal exists 
between the basin and the container. ^refore, from 

tlio usual insanitary conditions found ih. conne®)n with this 
finrn of closet, in itself it amnot be otherwise thanunwholesome. 

The plue closet, represented in section .(Fig.^ 53), i.s also 
kinovii as the trapleSS closQt. Ther.W’ater-seal in this case is 
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TDaintained by means of a plug, A, which is contained in a side 
chamber, J3 C, from the top 6f which an overflow passes down to 
joiji the soiKpipe he]ovr,c^ plug, or, is sojuetimcs the case, 
tin; overflow, trapped by liii; S*|r»p, pi^t^da the c<Mitre of 

the plug. U is 
not a safe proceetl- 
ing to connect ono 
of these clo.se ts di- 
rect with the soil- 
pipe, but, like tlie 
valve closet, it 
should discharge; 
into a syphou-truj », 
otherwise, foul mr 
will pass into tin* 
apartment fnmi 
the soil-pipe wln n 
the clpset is in 
usA Also, should 

any substance, such as paper or a iniitcli, giit lodged beiwi rn 
the plug and its socket, and so allow the water forming the .soul 
gradually to pass away, the soil-pij>e would tinm bo in clinct. 
i’nmmunicalion with the hou.si*. Another objection to the ping 
closet is, that owing to .splashing, the plug chamber above tin* 
plug becolnes foul^ and an olfensive smell may pass into tin* 
apartment through the opening for the plug handle. ^J'Iim 
dilliculty has been overcome by Jennings, who, in his nr w 
])lug closet, has abolished the upper part of the cliamher, and 
c.irried the plug-rod upwards to the handle by means of an open 
bk(;leton frame-work. 

The hopper and the wash-OUt closets are all constructed 
very much on tlfo same general principles, ►although they dillrr 
in important details. Both are made of stoneware, as is tlu; 
S trap, into which, in the former case, the excreta fall diject 
The sketches. (I'igs. 54 and 55), which represent in sccUon tiu* 
long and the short hopper, rec^uire little or no description. 
tl)ey speak for themselves. 

The short hopper is undoubtedly a great improvement i/pon 
the long one, hy rejwion of the fa.^t that it has a smaller of 
ba.sin to flush, Whsoquently the contents are more thorou,diIy 
expelled, and fcttiling is less likely to occur. The short hMj>p< r 
is well adapted for an outside water-closet, or one on tJm gron/id 
floor, wher^ it can be connected with the drain witlio(!t 
intervention of a lead soil-pipe i but for uj)staii;s watfr-ciosf ts, 



Fig. 5a. 




100 


PRACTICAL sanitation. 


there are difficulties associated with the junction of the stone- 
ware trap and the metal soil-pipe, which ipilitate against this 
prirticular design^; more fully 

ill tho next chapter-;,^; ' 




Mis- 


Fig-5&. 


The wash-out closet (Fij?. 5V)), which, in recent years, lias 
Ix en fixed in so many houses, difiers from the short hopper chiolly 
in two respects — the hasin and trap are constrU;Ct0d of oin‘ 
l»iece of stonowan*, and tin* former is shaped bo ife to form a 
fell allow container for water, into w'hicJi the excretsa fall and 

' iUl 



ov(‘r the ledge of which they are discharged by tne^^ of the 
ihi^h into the syphon-trap below*- Of codrse the object iii- 
troiUn'i.MT this shallo'w dam of water is to prevent the fouling of 
tlio basin by e?:oreta, but although it may have that eficct, it is 
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^aotjuired at the expense of other and important requireiin ut'^. 
In the tirst place, the interruption of the downward Hush huds to 
tlie partial etoptvingof ^nd, secondly* the splashiii*; 

of the ]Ni^,,kl>Ove the trap causes 

portions position 

h<‘yond time, causes tin* 

x;laze W by converting what. ‘ought to bo a non- 

]forous surface the mhichief is added to. 1'lie 

ellVct of feults is to produce a condition of things that 

is hardly l|fe db|ection than that described in the case of the 

old pan clS^^t , 'phe mixture of \irine and fecal matter which 
remains Jhf' ihd tr^ after the flush *l€ad8 ^to a' deposit beiui; 
formed di^'^he sides, which soon begins to decompose, and eaidi 
time the closet ia*used a certain area of tliis deposit is exposed, 
with the that, foul odours are given ott‘. But, in additit)n 

to this, th^’^paH immediately above the trap, which is freely ex- 
posed to ,t|tb iaiv of the closet, and which, as already stated, in 
time bef^lneil coated with filth, is alternately wet and dry, aiul 
constantfy^'giVes off ofensive odours. Any one can satisfy him- 
self witb'^^gard to the accurr^ey of tliese assertions, by liftiug 
the closet ’S!^at and holding a lighted taper al) 0 vc the water-seal, 
and by pMcmg his nos(‘ modcT.itely close to tlie basin. 

It id;ii 5 ,v"^ that liundreds of tlH‘sc closets are removed 
yearly frolic London houses, on account of the nuisance arising 
from tlie/^nditions described, and the author has frequently had 
to advise ’ thh same course in th<^ country, sometimes wIh h 
the appatiktus has only been in use for 12 uionths, and with a 
3-gallon flfeb. A closet of this description with a 2-gallou Husli 
(all that il permitted in most towns) will not thoroughly Hush 
the trap on 1^11 occasions, or even usually, and a S-gallon Hush 
Avill not do 80 in the case of nil closets constructed according to 

this pattern, 

In conl^aidfstinction to the wash-out^ wluU is termed a wash- 
down 57), wliich, as regards design, is practical 1> a 

short hob|^|!i,A:xcept that it is made in one piece of storiewar(‘, is 
now larg^iy^^ecb In some of these, of modern make, a 2-g^"dloii 
flush wili'a&ib^’liivariably, and a 3-gallon flush will invariahU , 
with prdper the trap free from paper or excretti, rui 1 

they are hot the objection ; arising from splashing. In 

fact, this desl^^i|h| if properly eonstructe<l afKn- (h- 

fashion shbwn^^h^:p|*^'^ with a good depth of scmI, uud 

a suiHcient area ef water to provide against fouling 

of the surfade of Ae , basin by excreta, and fitted in accordance 
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willi tl)o rules laid down in the next chapter, compares favour* 
a))l y with any, including the valve closet, and it has the advantage 
o\ er tlie latter that it coats less than one-bal£ 

Ihicently anothefr form of water-ido^t has been brought out 
hy Jennings of I^ambUht called the ClOS6t ^S)* 

I t lias taken the place of another cldsot, eddied tM d^ecOy whicli 
it resembles in principle, and although it i& an ^xp^bsive appli- 
ance it must be admitted that it is cleanly and has points in its 
favour which the latter closet did not possess. '^ The feature of 
i-his closet, like the one it supplanted, is that the ascending arm 
of the syphon-trap is coutinned upwards, so that the water in 
the basin stands at a higher level, and consequently a larger 
arc'a is exposed, and a deeper seal is formed; alsp, the uescendiiig 



arm terminates in a second syphon before it joins the soil-pipe. 
It will be noticed that this arrangement practically corresponds 
witli the construction of the automatic flush-gully described on 
]). ho, find, as a matter of fact, its action is identical Syphon 
iirtion is started w'ith the inflow of water from the supply cistern, 
botli by the pipe, A, passing to the rim and by the pipe, B, 
(hsoharging into the descending arm of the syphon, and ihu 
contents of the basin are rapidly extracted by that means. 
Siuc(^ the century closet was introduced, others very Similar in 
design have been brought out by other makers. V 

ill selecting a closet it is important to remember the following 
points: — 1. As regards the valve closet, only thb best quality, 
and, therefore, the most expensive, is likely W^Ve Satisfaction. 

idle plug closet cannot be strongly repomn^e^ded, but none 
ai e satisfactory that have the long chamber the plug, and 
nil must be fixed with a syphon-trap. 3. Avoid a, closet with too 
long a basin. 4. On no account select but if one of 

that class be decided upon, let it be a woBh-dovm, 5^ Be careful 
to notice the plan for connecting with the soil-pipe, accordin^r to 
the cautions mdhtioiied on pp. 119-21. 
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Special cistSPllS for supplying the AYator-closeb Hush inust 
always bo provided j>. :il), and iu most towns wliat art* 
termed water waste-preventer^ , discharge 12 gallons at 

a time, are said, it 

w ill have is hardly sujjioituit 

ov en for cl^ps df ;tlie: construction* and for any other it is 

far too liW(^/ ;!]^enever possible, therefore^ it is advisable to 
lix a cistei^'^iyfcieh delivers^ gallons,, 

There are iaW||ltinda of Water waste-preveAtei^, as they 
are (Fig. 50) represents one which dis- 



charges by syphon action ; it is simple in design, and requires 
little description, The water supjily is regulated by a ball-tup, 
and syphonage takes place when the plug is raised by pniling 
the bandit ■ When once syphon action is started the whoh) of 
the water be discharged, whether the handle is liberated or 
not. /'’KM ' ' 

These ard generally made of cast iron, and, to prevont 

rusting, ah quid be galvanised. The formation of rust is 

very objectionable aa it causes staining of the closet basin. I'ni- 
this reason* are sometimes made of Wood with h ud 
lining, and the^if^^e certainly to be preferred to the cast-iroo. 
ones although’^Hfe a little more costly. In selecting u 

cistern it is ndp^taii^ to notice whether it is silent in action, us 
many of the^ ate Very much the reverse, and give rise to ( om- 
j»lairits in consequence. Often, hewever, this is nob so much tlio 
fault of the cistern as of the plumber who lixes it. * 



104 


fItACTICAL SANITATION. 


A cistern of tli(3 water waste-preventer type is not suited for 
a valve closet, but an ordinary cistern ball tap should be 

used, the flush being fs 

and by 

uieans of the/clo;set';' on the 
bellows-regulator/ tho rate at. be 

c ontrolled > and as it is upon this tlmt, water 

<lelivered.dapends, it is possible to adjust a small 

flush. AWther advantage is that with this several 
flushes may be given in rajpld succession, and ^JS^ wJiy water 
companies object to it, although, accord ijjig to ' a 
good supply-valve and regulator is not likely SO niurdi 

water as nine- tenths of the so-called water wastiiSifejl^enters.’' 
The drawing (Fig. 60) will 
assist the reader in under- 
standing this apt>lianco. 1’he 
regulator in this instance is 
fixed on a cast-iron frame 
separate from the closet, but 
closets are to be obtained with 
the whole apparatus attached. 

Tn the figure, A represents 
the bellows-regulator which is 
made of copper. TJie small 
tap at the top is for the pur- 
})Ose of regulating the pace at 
which air can pass out of the 
bellows, and it is this which 
determines the amount of 
water that is discharged into the basin. By tnrnCrig: tap so 

tliat the air passes through slowly, the weighted 'Je^e^iC, takes 
longer to descend and close tlie supply-valve, B, ahi| uh tliis is 
closed water will continue to be delivered If 

tlie cistern is placed as high as 4 feet above , 2-ineli 

pipe, connected with a l^-inch -supidy^'^is^ij^^^^’^hpply a 
sufBcierit flush, hut if the height is a 

larger valve is nectary. ' 

The troug^loset (Fig, 61) is exce^i^A^0|j[ adapted for 
manufaotorlt^.lfehools, public of houses. 

It may fee s«Sd' to be a combinatioa of with a 

common .fluehj;; , It consists of a stoneware, 

which extends' from hue end to of closets, 

which are simply compartments formed.By each having 
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an opening into the trough, and the whole being under one root', 
and freely ventilated* , The ttongh^ is, ^lightly inclined toAvarda 
the outlet^i.#hjWe forming a. Avoir 

which fti\ihh bottom. Con- 

.nected 8"'dr 6 'feet above it, 

i<; an P- 

and at syphon-trap, which W protopted by bars 

w itii though to admit of the passage of all oruimviy 

matter; close to prevent any articlee. wrongly 

introd^6^^^toi%termg the drain. The size of. the flush-tank 
depends. of closets^ on the syst^l®> and the 

froquenel^p^Jthe flush is regulated by the. tap bh the supply- 
pipe. •; '' . , 

The , t:^tig]h-oT6$et system is only admissible on a large scale 



in tow^.With ample water supplies and favourably s|tuated for 
dealing ArVith the sewage. It may bo essential, however, to 
exerci^^^^ttOmy in the consumption of water,, owing to its 
scarcitylfp;^ because the surroundings necessitate a ptirnping 
.schemi^i^pfef ifecaatise ample land is not available, in which case 
tlie ef the slop-closet system, referred to on p. 74, 

may, being favourable, be entertained 

in m|i^y^tnch5 $lop-Wate^ has long heen used as a flusli 
for the big clqaet, the waste- water being simply collcctf d 

in buckciik^:h^;JH4ed 1^ more approvr 1 

system flrj^t introduced .^ome years agr> l>y J>r. 

Alfred since then hundreds of slop- 

olosets ha^ flWd in that town. 

Recently considerable improvements have been efTtjcted in 
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tlicir (Icsi^^n, and other towns have adopted the system with 
fiuciv,‘s.s, when compared with the privy or pail systems. 

'I’hero are several varieties, of aiap^qloaeta, but Duckett's, 
A I Inn’s, and Day’s are those usually met wit^ ; J - , 
Duckett's clQSet (Fig* 62) consists of aii oval pan, which 
roaches from the wooden seat to the drain, the depilt varying in 
accordance with the distance of the drain from the surface. 

Immediately under the pan is a cliamber; the uf which 
has an annular arrangement for retaining a c^rtoin ijuantity of 



water. This chamber opens below into a syphon-trap 'which is 
connected with the drain. The sink pipe .di^chargj^^ou to a 
gully in the usual manner, the outlet from VKiqli m ponnected 
^^ith a tilting vessel or tipper holding 3^ ^Hops, This tipper, 
wliich may receive otlicr house connec^oh^i if necessary, is 
balanced on Jbrjiss Bearings, so as to caule^,it lo tip over wlien 
full, and discharge the whole of its contenl^ suddenly into the 
closet-trap. ' ' f /; 

Allen’)^ closet (Fig: 63) is constructed much o^|.the same 
princi]>ie, except that the closet-pan is connected with the top 
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of tlio drain (or sewer, see Appendix), without the int<‘rvtui- 
lion of a syphon. ^Several olcisets mav thus be conu(H’t(‘d, tint 
ihish being supplied by a r^^ceiving the 

drainage of:^be hb#es, md a with syphon-trap and 

niking-arm '(see'p7B4), is at the outlet into the main 

sewer. Thj^i^auhole oov^lpis opn, and the top end of the 
drain, or triod&y sewer, is ventilated by a 4-inch pipe carried 
up above the roofs of the houses ; a ventilating pipe is also 
carried froin the top of each of the closet-pans. 



To guard against the risk of stoppage of the drain, from largo 
artides being thrown into the closet, an arrangement, shown in 
small section (Pig. 64), is fixed on th(5 top of the closet-pan. 1 1 
consists of two converging plates which arodircebd 
, downwards for some ilistanco, and approach each 
other in the middle, so as to form a longitudinal 
opening, the long axis of which extemda across tli»i 
pan from front to back, the transverse inaasuremcut 
of the opening being al)oub 2^ iuohe.s. 

The drawing (Fig. 65) represents Day’s slop-closef, 
.a form of closet which has lately come jnii<l’^ 
,^tQ'^favoiir among advocates of the slop-clo.'»f:i 
/v/system._, 

The chiej features of the apparatus are : — (1) The tipper is tin* 
receiver for the excreta, and it discharge.^ directly / over th * 
syphon-trap; and (2) each section of the conne^ng shaft betwr-.cn 
tlie i)edestal fi^iad tneipontaiaer for the tipper has iin incrcai^Mj 
diameter frota abeye'aown wards, an arrangement which lossnus 
the risk of matter adhering to the sides. Many of these clossets 
Lave been filled in Wolverhampton, Stafford, <fec. 
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There are otlier forms of .slop-closets, hut the three that have 
hc en descrihcd may he considered typical of the rest.*^ 

As rcfgards the alop-closji^ point of 

view, much agreed, 

however, 'that ' the' 'systejn yfiil with 



Fig. 65. 


xhc ppivy-naidden, or even the pail system of excrement removal, 
at tlie same time, from a cleanly point of view, slop-closets are 
undoubtedly inferior to ordinary water-closets. ^ 

Arguments for and against the Snop-dLOsm? Sy^EM. 

The question whether the slop-closet system may he' 'Accepted, 
on generate sanitaiy grounds, as a satisfactory way of the 
dilliculty in the case of towns where the privy ’Systems 

are in operation is one which is by jup ni^ns^|sf^ied, and 
authorities, in their efforts to remedy existlngfejiJ^^ust be 
careful to j^Voidi creating others*^' It may fee wellj ilfe^fore, to 
consider the ar^ntnents for and against the' Sy^tdm compared 
w ith system., . , V ; 

As re^irj^s ^eilpst of introduction, it as a 

fact that m ® to choose betweeM^em/'Btit the annual 
f Apenditu^V ei^rfednly less in the c^se 

The followi^^ are the chief arguments inS»g^.categorically : — 

^ See re^^t on slop-closets and trongh-closets by Dr. Parsons, “Twen- 
xicth Aunuai Report ol the Local Government Board* "(Supplement), 1890-91. 
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Arguments for. — 1. The tli'Ouble axwi expense entailed by the 
freezing of pij[)^s auijl of outdoor watt'v- 

closets need 6loi>closets, as 

experienced^! iucou- 

vf'nience ^ wbldi’ IS easily 
rectified),, ' 
i\ By .^till^llPi^W^isiojp-wdtor of a household for closets, 

considerably. is efiected in the cd#&umptiou yf^waten 
o. TheydliMue of sey?age to be dealt with is greatly lessened — 
an iinportsny^nsideration, especially in towns where;, it has to 
be pumpe^t^ ,^}i® <nsposal works. % ^ , , v ; \ 

4. 33?tj^o4<^ has shown that with proper and, systematic 
inspe^tioii:: 7 ra condition common to both systems — the trouble, 
arising 4rd]||i.!^ on tlie ])art of ]iersons using the closets 

is, at any iSte, not greater in the one case than in the other. 

Aryup^ts dgdinst — 1. 81oj>-closet.s arc certainly not so. cleanly 
as ordinity) i^ater-closets, but for outdoor purj)os<'-s probably in^ 
very serScyis objection can be raised against them ou this score. 

Ujldoubtcdly if sl^-closets were generally introduced, the 
ifIiouft'.^MStlon of dralfet anfd^stnvVr ventilation would be greatly 
)inplidi|e^J partly because ot^the lessoned llushing power of tie 
sewageV'ip^lhg to it#’dutnnished bulk, but inainiy owing to tlu^ 
rapidity^yvltb -wW putrefaction takes place in such sewage, a 
eonsidcrf^bic portion of which, especially during the night, must 
iiave rdmiiiied in the tippers for sonic hours. 

d. general introduction of slop closets in many cases 
would add\to‘ the diOicultics of sewage disposal. • This would 
arise — (ti). because of tho difliculty which is experienced iri 
at tempting to purify, sewage, especially by the earlier methoils oi 
arlificml iptration, after putrefaction has been well established ; 
and (5)^ d Wing to the highly concentrated nature of the scwa^«5 
and the ^Tjant of aliration, consequent upon the absence oi a 
.‘lean w^t^-closet .fiusb, and upon the fact that ';,Sia68t of tlm 
Iluid cobjl^lbuting to the flow hua beem boiled. Tld» difficulty 
has bee^.^se^e3 by methods of disposal. \ . 

had an opportunity of conducting 
experins^^^Jrt^tdor to ascertain, among other . points, wh^iiicr 
the general slop-closets (in substituti<)n fru* pails , 

in a town would be likely to add to the difficul i y 

of sewage di^ialSb-i^^he. was so sit^na't^d tha;t a sufilcicnr 
area of treatment could not be ficquircd .'it- 

a reasonable pri^t^'dwihg to the flat character of the distrin^ 
tiie w hole of the bad to be pumped. It was dc.MruijU', 

therefore, on the ground of economy, that the volhme of ? ( vv 
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should he limited as far aa possible, and, with this the 

Authority not oaly decided, to sewer the town on the Kcpa^ato 
.'■ystcjii, biit tliey also d^terh)ined to introduce slojj’Closots instead 
ol ordinary water-closets^ provided it were fdlind to be practicable 
in every respfect, but especidly from the point 6f of sewage 
disposal, ‘ ic%V' ' 

Kor the, purpose of the experiments, two consisting of 

r>9 houses, were scweiisd on tfie separate system^ and each hous(^ 
was provided with a slop-closet. The fallowing wore the general 
conclusions arrived at, after several months working, with chemical 
precipitation and two experimental filters-^one constructed of 
polarite and the other of magnotone — on the then approved 
principles — nuinero\is samples being collected for analysis ; — 
“In conclusion, 1 havti given it as my opinion that land 
treatment will be necessary if slop-clusets are introduced, but 
^'.von then 1 arn by no means C(*rtain tluit, from a sewage disposal 
point of view, no lisk would be incurred, as, besides the rem- 
eentrated tpiality of tlie sewage, there are other objections, iK>t 
the least of which is tlic tendency to rapid putrefacUon - a 
consideration which would not only in^ease the difficulty i‘vrii 
of land disposal, but which, I very much fear, would render still 
jnore difficult the vexed question of sewer ventilation.^ 

“That this has been ilui outcome of the experiments is dis- 
appointing, still it is better that the knowledge should have 
l)een acquired now, before any liarmjias been done, than later, 
and, considering the fact that large numbera of slop*closets are 
being fixed in various towns in the county, the experiments 
are quite as valuable to the county as a whole as to the town 
immediately concerned.” 

t)n the whole then, for the reasons given, it is more than 
iloubtful wlicther the disadvantages of the slop-closet system do 
not outweigh its advantages, and, unless under exceptional cir- 
cumstances— such as are met with in some manufacturing towns 
whose sewage is largely diluted by comparatively water — 

tlie genei*al introduction of the system is likely to lead to serious 
complications, 

As regards the actual injury resulting from frost in the case of 
outdoor water-closets, there is considerable difference of opinion 
among engin^rs, and it is most desirable, in 4ieW of the pre- 
ceding argt|m&nts, tliat facts bearing upon the subject should 
be collected. ^ . ^ ^ ; • 

lJuriug the severe frost in the wintejp of 1895, the author 

^ lleociit biological methods of disposal, os already stated, ha\e tended 
to modify tiiis o^union. 
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instituted an inquiry in two tow’ns in Staffordshire (A and Jl), 
thr r<‘sults of which aro shown in the following table : — 




Pttreeat., 



INt t’i'Ut, of 

'J'own A,' 

119 

112 

71 

m 

9 

19 

81 

25 

SO 

ObservatioUS, f • - . 

157 

100 

3 

1*9^ 

19 

TownB, ' ,KShpply pipes, 

201 V . 

m 

97 

8 

3*9 

4-0 

180 

89 

G 

2-9 

3-3 

Observatioi^r T . . . 

201 

100 

4 

1*9 

1*9 


■ 5 Percentage precautions, f = ^15* 

Of cotirso,.n6 reliable conclusions can bo drawn from one set of 
observations, and it is only by repeated inquirie s, in many towns, 
and under varying conditions of frost, that satisfactory evidein 
cun be olkained; still, the figures are given for what they art^ 
worth, and t)iey point at least to one* inter(»sting conclusion- - 
namely^ that the injury resulting from frost may differ greatly 
ill different towns. It will be noticed that^ in tJie case of 
town A, the percentage of frozen pipes wliicli burst was riuuvj 
tlian six tii^es greater than in town 1>, a circumstance wlijcli 
can easily be explained, for in the former town the w'atcu'- 
carriage system had long been in operation, and the plumbing 
w ork was of the most iiif^ior description, whereas in the Jattn- 
outdoor water-closets had only lately ]K‘en introduced, and ilie 
] dumbing work was much more substantial. It will be noticc<l 
that although the bursting of^ipes was excessive in town A, 
the percentage freezing was less than in town B- ^Chis is 
probably explained by, the fact that in. the former case tlj<- 
water-supply was an ol^l gift to tlie town, and only a nominal 
charge was made for it, in consequence of whioht||be cistern 
pulls were frequently purposely fixed to allow the water to flow 
c on tinupi^y during the frost, wheri^'as, in the case of town Ji, 
no such, jyS^hce was allowed. The uiffbrence in tihis respect 
shown the rel^^ percentage of precautions adopted in 
each casq, niqsfc of Which were of this nature. 


DRAlNA0f Of iSnAnGHTBK-HoUSEB COWSHEDS, StABLES, 
V? .r^ ’ ‘ ^ -■' Ji:KD PlOGEBIES. 


The general;?^ in these buildings are defimd m 

tlie morlel byelaws i(se^ Appendix), but it may be well to 
describe a little in detail how they should be drai^acd. 
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All slaughter-liouses, cowslicds^ iind stal^les should Le <li«i- 
roiiiKJcti'd from the should be d 

xvitiuii tlio hua|4ij9g$.y.i iniper\ it ms; 

maU ‘ rial, concrete, 

and a j$1ap^p|y 

y,. “ >: v; 

The Ahai" of a slaughter^hoii^a fid: 

from all aidoB towards one point close to whb i. 

a pipe should be oariTod to a gully on the 
best suited for tin; purpose is one similar tp ,1^# 'whicti 
represented on p. 'JO, Fig. li^ wliioh is pre^Vide4J%'^t« a lulL • 
to allow of cusy rcniova*! of aii\’ deposit. ' 

ThV' a cow- 

rHELEHEDUEilHHS " 

ZJ I slight . towurtls ii 

X X C€iutral shWJiw: chanii*'!, 

y y which should have uu 

y y inclination towards tl< 

X * X outside wall,, throu-li 

J” ^ I which a pipe should p: I 

y ^(U I -y.. to a gully in the mani.< I 

: X just described. 

I .. i Stably ,, ,^«1<1 )- 

y y »»» drained m ^ the sanu 

y ^ manner, except; Uiat tli. 

jl X surface channeis shou i c 1 

y- y be constructecllof half- 

H , r II channel iron pipes, coat fl 

r~l H fHl 1 1 — I H h¥l withla .proteotiiy'e ooat- 

V Fig. CO, 

^^niitVs 'p^pafation, au ■ I 
covered with movable, perforated irod-vplates, W ii| represent td 
^ in the drawing 

purpose of 

, PI For the sake pf app^|3Cisi^i^f^e ^ully, 

iu place of being 

the surface 

'■ f4*4 these eases 5,0 

' to,. admit of th^^.l^^^yiilfhich passrs 

>iindcr- 

ncath ah wdpihiiul grating, platO^i'^^dsoye/tft^ covers the 

gullv. on brickwork laid in ebhieht^^ih ih4 shown in 

,so('tioTi in th^ drawing (Fig. G7), or a gully with side inlet may 


Fig* CC, 


covered with mov 
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Pig*g’epies, as they aro utually constructed, i^ivo rl^e to i^rrat 
niii-.iiirt*, hut this lutxy at l^jast’be cojisidcrahly luodified if the 
are property built; iii|d ordiuai*y attention is paid to 
cli uiihiU'SH, ■ WdbS,'^?^ and it, 

h(‘oqmes saturated ivitli dedomposiug filth- Tho t\oovH 
sh uld be property paved with irapervious bricks or asphalt, 
jii,d although^ in this case, the drain may bo connected with 
a Loilly plaeed vrifliin the enclosure, it is more cleanly to nvakf. 
t r connection in the manner described in the case of co^\- 
sic'ds, tfec* 

U is a common practice anionic pig-keepers to allow a Jiirg ' 
collcetion'of manure to roinniu witliiii tlie enclosure, so tliiit it 
nciy be trodden by tho pigs, with tho object of adding to its 
as a manure/ This, besides creain^ a nuisance, iiuisi, 
ii: jure the health of ffle animals,* 


CHAPTER Vr. 

DETAILS OF FLUMHEU’S WOIlK. 

TriK connection of tho various sanitary apjdiances witli the 
araiiis — that is, the plumbing work — J uih now to bo considere d, 
and it is here meet witli the most glaring dofoct|, d ie 
ap]diancc8 themselves may comply in every rospect^ with tie- 
principles laid down already, and yet ^ the useful purjw )^- 1 
lor which they have been designed may be entirely deteat(d 
through the ignorance or culpability of tho workmen employ d 
in fixing them* The public are greatly to blame Tor this. So 
long as pluinbdrs are employed whether tliey can sliow auy 
evidence that' th^y possess a knowledge of their work or not, 
long will scamped work be turned out, money wasted, and iieuith 
endangered* The best way to correct this i» to refuse to emfdoy 
all uncertifieated plumbers^ and only engage those who pov r* ,i 
recognised! aerti^^tes* If there is one branch of work in whi* !i 
the maxim before economy is specially appllfeabif^y n i 

that of plumbing, /All cheap plumbing is had^ ami good plyMihu^'j 
must be paid Jbr, - 
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Hie $oit*;^P8f ft)re 4 dy' tlio 
houHe^'i^nd’ixi a situation -where it po.ssilih*, 

from the direct rays of the sun, so as to hmit 

from expansion; it ought not to be larger ^h^;j|,incli<s m 
diameter, and for the jmrpose of ventilation cai rif d 

upwards, full size, to above the eaves of the hous^| ii^ to-pHnut** 
at a spot well nunoved from all windows Or chipalEieyfc) It is by 
no means unusual to inret with soil-pij)es 5 or eVem J^inches lu 
diameter, placed inside the house, and, if ventilate 4 it all, only 
hy an inch pifie ti^rminating at a point where tli’ev fool gas it 
emits may enter rooms, or even contaminate wn.^r supplies, 
h^xauiples oi’sufli arrangomcriia will be given lat^h ; , y, 

The objection to a largo soihpipo is, that it presents a laigfT 
surface to he tlushod, and a greaUn* area on which ^deposit niav 
place, ill addition to the fiict that it costs A 8*ineli 

soihpipo will really answer all iVquiremeuts, the etkjjf objection 
to it being the greater risk of syphonage of traps, ah accident, 
liowevcr, which may bo guariltd against; if ‘ifevetal ^jSlbscts ari3 
<‘onnccU*d with one soil-pip<‘ it is safer to use a 3 ^ 4 iiL(yi\|dpe. 

Drawn-lead soil-pipes am by fiir the bestf lead 

pipes am absolutely inachnissildo, and iron j^lyeW/We not 
satisfactory, as Iho interior is not smooth, they very 

n adily, and unless they are strong enough to dloiw 
being caulked in witli lead, a tiglit joint cannot bo mhd,ei 'fhe 
eniy iron pipe that may be used is a water nj^hci bi^ funder- 
gr«uiud pipe (coated with Angus Smith’s S(>latioi:i),a^'|^|a strong 
enough Wallow of a caulked lead joint (see p ll 7 );)^g made. 
Amdher ohjootion to iron soil-pipes is the diffi.ottlt^ybf 'faking a 
gt>od joint between thorn and the le^d j unction and an 
iron ti^ap must not be use<h 

The obj^tion to a soldered seam-pipe is, th^^i||^A^^]beconie 
faulty along the scam from corrosion tin* 

imioiff and from variations in temperature c^j^^^lfepansioTi 
and contraction; of the pipe. An old that is 

absoluielyvgerfect is seldom met with, althougfi 
,^4ip is vi^ylfg^SSdy^uch a pipe may lost 
? ought to be of usdforUi 

:iiul of at least TfibSi, or, still better, 8 lb8.:ii?|^M:p0r,fiuperdci 

ibiU. ' • '0*,'' 

With r-'^ard to the ventilator, or air-pipe, wfiich is simply 
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•1 < )Titniuation upward of fchc soil-pipe, all bends in it shouM, as 
!‘ar ii> jKj^siblei be "hut whea jaecossa to iutroduee an 

1C If? is a very oiiumon 

]a-icLice to irotiud, in' place- of throui^b t Im 

tMves of greatly the current, 

'•fair (see chance to be a windlow in ilio 

ro^tf near ^tlhe pdiiit where the ventilator pieteos the eaves* t ho 
]>\po carr^^^ with an easy bend upwards alon^? the rodf 

10 some diktehce above the window. It would be less unsightly, 
iio doub(^ ’hot to pierce the eaves iu this case but to carry ihc 
vtMiiilatih^^^pipe through the \vall and upwards inside the ro'>b 
ininging^lt out with an easy b»in<l at the proper point, but this 
would hbt^ be a de.sirable arrangement. 

Cowls are sometimes place<l on the top of ventilating lur^es to 
oiK-ourage an upward current of air. Kxcespt iu wot weather it 
a question whether anything is gained hy tlnu'r use, and tlicre 




Fig. 70 . 


is a rie^^that birds will build in thorn. The i^ame risk ap[)Ii<‘s 
Nvhefn the etide of the pipes are left fr( 3 e, so \t is advisable to t ap 
them :Wi^i^;re netting of large mesh, fixed so'that ll project-! 
u p w sem form. 

J0m1^4^^^^he best joint for a lead soil-pipe is a Wiped-joint 
( Fig. ©^'^^Irtltifortunately, it is not by any means always ni' \. 
\\ iih, What is known as a copper bit- 

joint' the joy of the plumber, because it rfuiiunj; 

; as regards str-ength, however, fit will aoi 
rc>rnpar^)|^^Sfchb wiped-joint. 

made as follows, whatever the.'«izo of ih-^ 
pipe what 'is called a ^‘tan p’u/' whirh j\ ;i 

pear-shaped ohick "of Fig. 70), is introdu' ' d )!:!/> 

cho u]>])er etfd of the lower length of pipe, and ♦by i/v ans ol a 
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it is liammercd into the pip«, sn as to produce a slight 
of the edge, to aHow of the introc^etioii of the lourr 
end of the uppor segment, which ha^ been, dov^ u so as 

to fit accurately, without presenting any %hich wcioM 

ini< rfero with the flow of sewage. ^ Tlie acedinpanying s^M tion 
(Fig, 71) illustrates wliat is meant. The proper distance i n 
the upper pipe to enter the lower is from | to incli* Jlnving 
thus adjusted the ends so as to insure" an' accuHW ^^^ the jk .\l 
j)rfKjoeding is to apply a paijit composed of lamp black| glue, and 
whiting to th<3 outside of the, two abutting ends, for al>oun 
A mdies aJong the pii'es in th(i ease of a 4-iiich pipe, ^md w hen 
tins is dry tlie su rlace of eacli for a rlistance of 3 Inches i-. 

“shaved'^ with a special hooked blade (shavt- 
hook), care ladng taken not to remove inot^^ 
(luui Ihe fiaint and the fiiicsc surfiice of leiui, 
'Die objt‘ct of this sliaving process is to reujto^ 
all the outer surface of the lead, so as to fm - 
sont a perlertly untarnished surface for conta* t 
witlA the solder, hut tho w'orkman must be ean - 
ftil not to shavu too <leoply, otherwise the 
will be corresponUingly w^eakened^ This being 
completed, the Hhaven t*nds ar<^ iinmediately 
siuoared over with grease (tallow) to prevent 
re-tanusliing of the burfacc, which Would inti*r- 
fere with the adhesion of the solder. 

Pi evious to the above preparations, the solder- 
pot, with the necessary quantity of solder, lias been got ready for 
ne lting — a ]>roooss which has to be carefully conducted, so as 
11 * t to overheat tho nudal, in which case it would not afterwaixU 
admit of wiping. Plumboi's usually ascertain when' tfa|l pro]i.‘r 
i<*in|u‘rature is reached by applying a piece of to tln^ 

nmlten luotal, and the moment the heat is sufficient to igtiite 
it, the poPfc is removed from the fire. * / 

Tho solder is now poured on to the accurately adjust^ pipes, 
and wiped round into the shaj)e represented in tii%^|rawing by 
im'ans of a “soldering-cloth,’' which must be with 

gnutse to prevent the solder from adhering to it; , It is nevoi' 
lu i t'ssary to use a soldering-iron in the case of small pipes, but 
if the joinf| has to be made in an upright pipe, the 

bt)ldciing-iroa will be required to heat the suirfacq. Plumbers 
t ndeavour. fey as possible, to make joints/^* under hand — 
that is, on tho bench — in which case the solderiiij^^iron is seldom 
qiinv-d . but of course “ upnght joints” (that is, when the pipn? 
is in positio i) have very often to be mada The 1>est maternii 
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hM* a soldo ring-clotli is moleskin, four or more folds in tliiokiirss, 
Imt strong linen will answer^ the pur|»Ose. The solder lliat i« 
u<i‘d for makiag/tfaia joint ^ of tin and 
l-oi rion of one of the former to three of the latter: 

Copper (Fig, . 69 ), although far inferior: to wipod- 

1 uits, are still frequently made, but no plumbing work of this 
dt'scriptiqn jcau he passed as other than third-rate* So far as 
tlu* tirst part of the process is concerned, it is very similar to 
tluit in tji0 case of the wiped- joint, excejvt that the bulging 
nitwards of the uppt'r end of the lower pipe is carried farlJu r. 
-I'he solder is not melted in a pot, but is used in the forxq|pf a 
Mick, and run into the space between the two pipes by means of 
a Jicated copper-iron (copper-bit), hence tlie name. In this case, 
the proportion of tin to lead, in place of being one to thre<% is 
three to one, that is, throe j)arts tin and cue of load, tlie reason 
lor this being that in this proportion it retains its heat long 
enough to enaVdo it to float into tlie s[ia(a;. A glance at 
tlie drawings will indicate, without apy further corumoiit, how 
LM-eatly superior the wijicd-joint is as comjiared with the copper 
hit- joint* 

What is called a blOWn-joint is made as follows :—'naving 
]»repared the pipes in manner already descrihe^, they an; 
adjusted; the abutting ends are therr hf‘at'‘d hy means of a hlov- 
pipo dame, for which purpose a candlf? is generally used, and 
when sufficiently hoi, a stick of solder is applied, wdiich is iiujlted 
hy the heated pipe and runs into the joint. I’Jiis process 
< nritinued round the circumference of tlie joint 
until it is completely sealed. It is obvious 
tina such a joint will bear very little strain, 
and it is only found in plumbing work of the 
worst' description. 

If irOb materia] used for soil-pipes, 

tlie joints must be caulkecl with lead, and 
to allow this, as already stated, the pipe 
must bd than the ordinarj rain-pipe. 

The upp0ip pipe is first adjusted ii^to the socket 
of the Idw^ and then, in order to prevent thje 
inolten Ic^d into the pipe, a fe# 

rings are well rammed down into Fig. 72 . 

the is uow run in, and after- 
wards it caulked (.see Fig. 72 ). The depth of if id 

im-ming tb^l^jut^slmuld not be less than 2 inches. 

It is by np'meemiB kxi uncommon practice, indeed, it may he 
said to be the usual practice, to make the joints of iron soil- 
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pipes of rmfty or cement, but tliis .^ght never to be clone. 
riicre an- other good fom» pf fdl? exi|3?jple tlie block riiel 
astrag’al, eacl*? Ikdapted for fornu r 

wl ‘11 the ■' eoil-pipe ' 'is lei into a and 

liiltrr whm the appearance of the Sviped*j^p|d^^ to 

Hpace, however, will not allow of a further da^||^;^iscn ; 
tluxse that have been described are what aro' with. 

It is important that the soil-pipe should be fiited to tin* 

wall, and this is accouiplishofl by means of tacksiJ?:‘/Which ud: 
square plates of ibiuk lead, measuring about $ OJP ;10 inches, 
sold|(|ed on to thf‘, buck of the soil-pipe, and fixed walls by 

screws, to receive; which wooden plugs Ijavo bo^n let jltu For 
a 4-incli Koil-pi])c, it Is necessary tQ.hi^yo.l^ireie taclc'^ 
for <;vory ]0 feed, although plumbers usually mak(; 
two answer the purpose. 

Lead j)ipes may be* bent out of shapo. and dent('il 
in transit, and btdnre being fixOd tli^jr ' tnust In* 
straightened,. This is done by driving a **iuaii" 
dnl througli the pipe. This is a round . {doco of 
wood about 'J feet in lengt]), and of the <5a)|lp ^Jametcu* 
as the intc*rior of tin; })ipe. ^V’‘hile thk 'mandril is 
lacing driven along by an assistant, the ppe^tor is 
engaged in hamituTing out the surface ii^6|^lai‘ities 
by means of a ‘^Iresser,^^ >vhieh is a w^oofied ^toplemeut 
of the shape rcj>rcsented in the sketch (Kgi 7^ j.i 
Bends. — A good workman can beud a ^a^Jead 
pipe, wliatev(*r its size may be, into that 

may bo necessary. To do so, however, skilly 

so as not to weakcju tlie pipe, or alter its form. 

Having straightened the pipe, and removed in 

the maimer already described, it must be tlie 

pojiu. w'horo the bend is desirt?d to be made. be 

<i(uu* in vai'ious ways, but the most usual 
nu*iton lead to the exterior, ha^ung first c6ii^g||^^||h the 
that is used in making wipod-joints, to 
Jc>iul from adhering lirmly to the pipe. The. to 

forcibly bend the pipe to a limited extent, so 

it. becomes j_>artly fiattened at the bend, has 

to be res tored.'';i\. This is done as follows. 
hammers interior of the bend, 

wliiuli is an' jllintical, flattened block P^firon, 

lix '.1 at a ^gle to the end of a at the 

(.tlier o^^l (Fig 74), the. operator hiimthfiiS'jtTO i^pide of the 
j'i]'e on eitlici? side, the blows being directed towards the 
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“till 'Kit (that is tho lar^c^r curve of the pipe) with a dn'SM'r. 
This is pipt^ is co\n, 

j)leioly 

It is lo 

If the .‘V . ''^:\'/ 

time, 

tins :' ^ \Jf 

ons angliEife;v,^5»y’''he ® 

))archai#|;^^ use necessitates extra joints, and for tliat 

rpitxon It iii%r1w^Her to mould the pipe itself to the reqnisitr 
an 1^1 e, in: t^tiaanner desenhed. 

In th^ pipes which are too small to admit of a dummy 

h(‘ing ine circular shape of the hen<l may he restonal 

hy usingv^' <iei^i^ of ‘^hobbins,’' which ip’c oval-slmpeal 
Idocks ’io^?:ji^bd w somewhat flattemHl ends (Fig. 

7.1). 4/^ ,bM|iU«^i 2 ed one is fir.so introduced, followed m ! {!| 
by largei* ~rijie% ind they are dirivon through the bend ffl |l 'l| 
until it» dlrouler shape is restored. 

The S-O^^ipo connection is one of thi) most Fi|.j 7.1 
importantyof' the water-closet httingn, esj/ccially 
since thf^.4||troduction of the wa.sh-dowu earthen ware closets, 
i)etwben^i^^^^ the lead soibpijve it is ditlicuh to make a 

jH-rfecjtljr’^ 

In^bb-^® of ^ wash-down closet fixed on the ground floor, it 
is a cbhiphli^tively easy matter, al tliere is no necessity for 
lead cdiinb'etion.; the closet pipe may be connected v^ith tie' 
drain ite0fv/;ln such a case it is better that the jointilhouhl be 
above jthe jflhor,^ so that it may readily bo ^oen, and in order ihai. 
this idfil^^injuiagod, the downward curve of the S must sle}> 
So fts to allow the socket of the draimpif*' ^ 
V>e (Fig. 76). Such 11 joint oughtfjto bo innde 


from 

closefe^ 

one, 

to tMM 
dotved'l 
ilariL^ed, 


p^^&nd cement, and in order that, this may bo (b i.f , 
from the closet , (the spigot) is hdl i n r 
Cr '3' inches. If’ it is iji tended to fix a 


B l on. an upper floor* it is better to s< h 
h which, in place of passing dowir-vaj 
d backwards, as represented by 1 1 
Ji p. ICO. , , In some cases the outg*. 
[1^ inade by screwing it tightly ng.i 


ilar flang%' which is formed by'talting buck tke* abuti n 
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of tlic Ipful connection, an india-rubber riM being interposorl, as 
17^ repn Konted in section by the difeWiDjg: (Fig. 77). 

7’he drawing (Fig. 78 ) represents ;of/Pen,t & Ileliyer’s 
rdestal “ Hygienic’^ closets, with a ;Sah^64, batg|^ as sho\s n in 
tlie large section. ' " 




This, however, is Jiot a good Jfdrijb, as india-rubber is perisliaido, 
and it is* by no nu‘ans easy to bauimer out a ilange on the lead 
(’(Hincctiou wliich will perfectly adjust itsolf to the flange of the 
flosrtt, and it is obvious that unless the adjustment is perfect, 
and the surface of the load flange is smooth and uniform, tight- 



Fig 78. Fig. 


iipss of the. joint, which is entirely Jep^eat the nibber 
ashcr, will ndfe Ite attained. * > ' ... 'v . 

A nother joint may be made, which is better which 

bus just hem described, provided a l6ad<^lp^'i9VtgO is bolted 
oil to the closet, for then the juilction beia$ befe'ilfbeA lead and 
1,'ad, i* thoroughly good wiped soldered joint can be made. 
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The drawias; (Fig. 79) represents such an nrriingtmicnt fixrtl 
'tt) the “\"ortex'* closet pf & Hellyer. It. will lie noticod 
that the leAd;oatgoVW/ffo|i^^ eaHhenwaro trap below 

the level 

iinTnediatel^/;wi owing to. leakage occUtritig. 

An excdleni jhint, the recently ])*M*n 

brought oxxtl$f' JJonUon, in whieh a |>ortion of lead pip<? is 
soldered Ott the outgo of the closet by a special process, and 
thus the fthil-pipe and anti-syphonage connections can be inmb‘ 
bv means of plumber’s wiped joints. This patent joint adds 
to the cost of the closet, but it is well worth paying for. 
<hher makerSi Twyford for example, make a joint Honiewliut 
similar to the mHuUo-kerami^, wliich also allows of a wijud 
loi lit,, connection being made. Possibly it may not be .so m at 
in appearance as Donltou's joint, but still, it i.s to be preierred 
to any adjustable joint in which washeu-s are necessary. 

In a valve ClOSet, the opening into the trap, the 

fixing of%hich will presently be di^scribed, is smeared rouml 
with red. lead, and the outgo pipe from the valvo-box is, intro 
d need into it 

As already pointed out (p.*i>4), Ummc is always a risk of imps 
of the s pattern becoming unsealed by syphonage, and to 
:Lcoid this it is essential to nx an air-pipe clo.si! to the top of tlu* 
outlet of th® trap. All stoneware closids of tlie wash-down kind 
iiave now an opening provided for this purpose, and it is rua 
unusual for ignorant workmen to suppose that this is intended 
lor a soil-pipe ventilator, although it is only 2 inches in diam(d.(‘r. 

If one cloaet.only is connected with the soil-pipe, it answers the 
purpose perfectly to carry this air-pipe from the top bend of t in* 
vyphon upwards through the w'all, and connect it with the soil- 
pipe ventilator, but if two or more closets are connect(‘d, a 
j^pecial ventilating-pipe must be carried Up to above the higlu st 
closet^ where it may then unite with the soil-pipe ventilator, 
liavingy^ way, received the various air-pipes from ca( Ji 

is the best ma^rial for this, as for other aii- 
pipee, ^i^^^tiie joints ought to be wiped, Here the dillicuHy 
again pi ‘ makigg a tight joint between lead and eartlKM! 
ware^iiji' ljie 0^ wash-down closet^ unless it has a l ^id ’ 

outgd,:i^;ii|M^^|Vhiw^aflangedyent-arni, 1143 is shown in 7'^ 
For to connect the air-pipo to the It-arl 

branch junction with the clCset, and seal up any 
opening t|j^i be provided for the purpose in the eartliriiw u o 
.j)ai t of the a|ppikvatua*^that is, with the above exception; when a 
rubber-ring joint may be jnad.e * 
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Tlio valve*-bOX a valve closiet pught also to be ventilated, 
blit in tliia 

wall tins 

with Vhiofr' dfe^twfsty i^^MMg'^iioninvly 

when s(lb|^^ter .W'- thrown into large 
qviantU5j^'4[^r’wyte^ as suddenly ^ 

The jttho|xon of the soil-pipe with the drls^^;^ 
a matter as many workmen seem to think; fjim'Wii' mad** 
ill a vory'&ulty manner. The usual practice 
plain ekl of the soiI-i)ipe into the socket of the diryim^ th'.* 
joint icing mlidc with cement in the ordinary way; Mwevi r, 
is not sufficient. /.I-;-'"'/ 

^J'he acconqianying drawing (Fig. 80) shows met-lmd of 

making this joint. It will be noticed that is 



Fi". 80 . 


jn'olonged'for a Httle distaixfip^jintb the ^ 

lr;ul Iknge atit^icheil to it which rests 


ili.v joint .‘hieing/ made with 

r('ccives^^|.^;S^tpipe shcmld rest ^ oto of 

Tljp S^^|!^pil>e.-.to,.^Je closfc'ti/Tjrii^lal^^^l^’intpd 
out. jiiusfc|^-##a) 6 ^ht>, 
tlitu. supriil^a ..ie^ttkwg water, 

oUa'ht \,Q be Pf traflScient size to ■iMure,:,a, The 
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diameter musl nevgr 4?^^ and this is too 

siuali anloas is Jixed 

ni- *rfi 
u iirier 


with ' 1 ^^ hut 

rubber A«(l 
they last:, ^ 

In th 0 k valve closet which is provided vritli m over- 

liow (see';,p; ;,97), fre^.|ueutly trcuibie arises owijug ,td its Oeiiig 
wrongly :c(>n'siruetcd. . ' 

AU oVerflo^-^pipes^ wherever they may come froih, mukt b(^ 
carefully followed ^P investigating into the sanitliry con- 
dition pf a house, as it frequently happens that work, which 
would otherwise pass muster, has to be condemned because of 
faulty o^itfjrflows. One method of dealing wdtli the closet ov(*i - 
llow is tp cpUB^'Ct it with the valve-box, as shown in Fig. 51 , n 
Kvphon-iiAp. being interposed in all c^sos. Another method is 
to carr^:i,tiiitd the ventilator of the valve-box (sK>^Fig. S 2 ), 

In c^'e any leakage should occur, it is necessary to fix a safe 
under Vj^ve closets, and here ^egaiu the overllow from the safe \r 
■ / ' ’ often a source of danger, 

issara^^ .nving to m-OM in 

SfciaiSaLf q'htj g{ifo itself should l>»‘ 

, made of lead (4 or 5 lb, to 

/ the sa|Hirficial foot), the, 

P ,1 Rides formed by 

Fig, SI, turning up tl>o edges to a 

de[>th of about 4 inclu :-:, 
and aoId^Virig each angle. If tin*, closet-trap iSi; below tin, 
floor, Whach ia generally the case, the edge opening 

in the f of the safe, through which "the- outgo-pipe passe.^ 
from ought to be carefully soldered to the iraf- 

in thf/ 3 p|^^er^^ in the sketch (Pig. Sl). Ib.und 

the Jie flpoV' through^W|*m the outgO'jjrfpe from t,h-' 

abmi an inch or so wide, is forme,*!, 
by the floor of the safe is’haniinere<i 

downJ^^^Mli^il&kflP^'Tbe inlet td the trap is theniutroduced a 


mmi 


td . allow of its bellig iajted over the ed 


enough overflow 'vjater, should any 

accident happen td the . i^set. The or even '*t he 1 -incli pipu 
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Pig. 


that is usually fixed is u‘i<]*'ss 
for this purpose, the propc r s /(^ 
is jU or 3 inches* Plum bo is 

are apt^ IHWlk tUat if a 
is fixed ott tWs dvetSow-jJipe it 
may ho taken anywhere wnh 
safety, hut this is a gross mis- 
take, for, as it will only bo m 
use when the closet is o\it of 
order, the trap will invariably 
bo dry, and, therefore, not a 
trap. It used to be a common 
practice to connect this o\ bi- 
llow to the old P-trap, but, 
from the account given of ibat 
appliance, it is needless to siy 
that this was a wrong prom d- 
ing. It is equally wrong, of 
course, to connect this o\n- 
*fiow with tlie soil-pipe, as is 
oUen dom‘. The proper Out- 
let is into the open uir, dire«'t 
thumgh the wall, whore it 
siioiiid be cut short, and in 
Order to prevent wind blowing 
through the pipe or birdsbuiKi- 
ing in it, a copper hinged 11 ip 
ought to be fixed on the dis- 
charge end. 

The accompanying sketch ( Fi 
82) shows the proper metluMl 
of connecting two or inon* 
closets with a (Sommon sml- 
pipe- In this cas^ t^o clo^^ ‘ts 
are shown, the one a 

valve closet, and tiieloiver one 
a wash-down doset with P- 
trap. 




plumber’s work. 


5^0 much for water-closet conneotions; we wmU oonsi.Ii'r later 
til*- in..ro iii»ual faulty met with, of which have already la eii 
alluded to. 


• SlN^ COKNHCTXOKS. 

Sinks may be lined with lead or tinned copper, or they nmy 
l)t‘ constructed of pottery ware. The last are the lUOBt cleanly , 
hut they are very destructive of ^i^lans, which is very likely <o 
clup ai^aiust the hard surface unlesH i^rcator care is olJ|brv<‘d 
tli.iii servants usually exercise. Oupper Juxs a more ch'anly 
apjK arance than lead, nrid it is more durable. It is a mist at < 
to economise in tho thickness of the metal used, as so little is 
n quired that the did'orinee in cost lietw^nui 8 lb. and d Ih. h-ad, 
t(»r examplo, is not worth any consideration, and la more tlian 
balanced by the saving in repairs 

it is a oommoniiaQiatake to suppose 4,}iat th<j wasteq^ipes from 
sinks need not be trappcul »nside the house provaJed they 
an* cut olT over a gully-trap outside. All such pipes should 
hi\e a syphon-trap fixed imftiediately under the grid, witJi a 
screw cap at the lower end for cleaning ]>urpose8 (sec p 
'fiiey should be fixed at one corner of the sink, at the back, and 
the bottom of the sink should have a slight slope in that direc 
lioji, so as to insure that all water may iJrain away. The waste 
pipe at the junctlonvof the sink ought to e.vpaud, that is, it 
oii^'ht to be funnel-shaped, witli a diamctcT at Imt an iu<h 
1 irg^*r than the rest of the pipe, so as allow of a grating bcin^ 
i'xed without diminishing the possible discharge. This grating 
should be sunk in a cup below the bottom of the sink, which i^ 
fitted with a plug attached to a chain. This plug is useful foi 
Hushing purj^es, as the sink may thus bo periodically lilh*d 
witli watey, which is allowed to discharge with full force throuLdi 
the wa$te*pipe. An overflow^ipe large enough to carry off tlj.> 
ainoTOt of ^afcer that may life delivered from tho Bervice-pip^ , 
sliould it acoidiontaliy be left runniM while the waste* may \h 
closed, ought i^so to be fixed near ae top, and either nirn( d 
throu^ ihsiwiiilQ^r eoiiU^ected with the syphon-trap below. 

For sinlc^ CKn'inoground floor, the waste-pipe and syphoTi tr ip 
may be throughout, but in the case of draw-<»ff sinks <ui 

xipper fldo^/it'ir'ilMtvisable to use a IJ-inch ** anti-D-trap " foi a 
H-inch ae a preoaution against syphonage, and in such .a 

case, as an additional security, the waste-pipe may be oonfinu* d 
upwards as a ventilator, with which an air-pii>e from the top of 
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»in s^flion mubi he conACCt^<j> as UtiScnbcU un^kr soil p pf? 
v< utilat.oa (s^o pt 131j|, 

8l0|N&IH^ 

In houses the water-closet H usefl as a i^op-sinb, ^^\d 
with orcibary care on the part of servants* there is no i ( s i 
N^hy it should not bo so uard, although it 3f« hardly ponviM i > 
nmuro this Jf llio fi< at js hinged, and the servant wtil tuk» 1 1 
»i<»ubIo to hft it anti (injity the slo^vpail nito the pan its< ii i > 
nm«j||co ne<d os|HcialK if the clo&ot-pan 3 b $|jt n \ 

tit K5|i;ned (oi the pui p<»sf » i'v some are, by having a broad in a n 
t>i ‘Mabli 1t»|) * IS It is t» rand, thr surface tv^ which falls in 1 
tliK 1 tmns tov uds tlif 1 isiu for rpl ishin^s to drain into it 
Sju lal sinl s, Jjowtvii, ire now luquently hx< d» 11 ^ 
nuisist of a basin, * iUi< r of < ist iioii eimmelied inddo with wluu 
poi< ♦ 1 iin iinmn 1, oi, la it* r still, oi oat ihenw are, and the ton* < 
ti*)ns m till iCHjif t ts ICS* ii^ihlo those of a wiish'<k)Wn closet, < \ it 
lIi it the w aste pipe ucotl not bo I ii j:er th in fl^m 2 to 2Jf uk ht ■> 
On accouiil of tlio gnat tliiTigti oi bjphonage fiom ti 
luomtmtum of watei tint is u^uaW} discharged in this cast, v is 
most i ssontidl to m ntilate wastt pipes, and to connect the toj) * t 
til* b}phon with llio Af ntilatoi I y moans of an air-pipe the tall 
*h unct* i of the pipe it It 1o inoid the nsjc of soap, scouring 
ilotbs, Ac, ontduig the waste pipe, it ought to bo protected I \ 
<inss bars of biass 

All slop binks ought to bo pioMdod with a wator^-flush sinn »i 
to that ot a wall i ( losot, and each time the sink is used it ou^l t 
to he Hushed, ollurMibc it is certain to become fouL 


UniNAts# 

Ft U well, as far as possible, to avoid fixing within 

litnises, but^ whether inside or or^de, nuis^pce a^hw^ficm 
tin rn unless »u ample wator-fiush is provided* It is impoit mt 
> that all parts of the Ipparatos with whioh Ihoume comes 
in *. on tiet* should bo exposed to the 1|ush, 
w 11 soon occur 

Perhaps the bast system of flush is that^JhWh'is connoend 
w ith a treaiiK ^pon which the parson uam|; tho Utina} stands, 
til tbo uriii® enteis the waste-pipe woB dilnWd ^th watei 
lu iddit^ii to this, a flush-tank with automatic t^^hOrge ought 
i 1 1 <.onnecteiJ With the basin or surface to be flushed. 
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Tl:t> disgusting nuisance that arisoa from a badly lluslicj 
uniiiil is tuo well knowft^,W, wwtti^#f9nptaoi»; it is always 
pre^ont irt so 

r.'irious niiisjilice ^‘ut 

^.piice to say 

t liat, givoa i gociii stippiy of 'wrat^r, and a ftee handvil t^ganls 
♦*xpondit^i|j^.ttq difRoulty need be oxperlonood in abolishing all 
t\w cvili^i^^qoiatod with them : at tho same time no 
of freedom with regard to the latter recpiiaite will cwmp^sate 
for an absence of the former. In otljcr words, without a 
j-lentiful nac of water, all appliances are imayailittg. 

It ia unnecessary to say that all uriue basins joining a coinmori 
waste ought :tO have separatt^ syphon4rap«, properly voiitilafcod, 
and that tbq Vaste-pipt* should not be directly connected with a 
drain, btit discharge into' ii gully or other suitable trap, Also, 
the walls, qjotd mare especially tlie Ihmrs, must be uou-poi'ous; 
wood doorif'Mq'quite inadmissible. 


'* ''h>W 


Baths. 


As batlii are fr^uently fixed in dressing-rooms, it is of the 
utmost importatic^that their wastes should bo completely dis- 
cruiuected from thq drains. This is done iu the manner recom 
iiM aded ICi case of sinks — that is, by a syphou-traj^ being 
iixod to tho i«fa»te-pipe humcdiatcly beyond the discharge valve 
l)ox, the then passing through the wall to join tine wastf^- 
pipe, wh&uVtnay be common to other baths or layitbrics, and 
which mufb d^chargo below on to a suitable trap, and h<* 
continue<^^ii 3 S -A .ventilator of full bore upwards tO; above ili'* 
roof. to prevent syphon%«, muMt - Pt^over 1 h 

the same diameter 

I>as8, frora^A jpoiht,,^i|S!edia^ 

>»cyond'l»S^f^®to' the mr-pipe of the m'am’waa'l^' provided 
there abovevv The best frajprto us<i 

the ** ipcllieft* the. branch- pipe -beinit ik inehes, an^ 

^rri'ed. thrqpgh'^the waU, when* 
it hinged '-cdpp6C.',llap being fix^-d 

on the air from Slowing tip the pipe. A a 

protectio:h accidmA safe maybe fixed under 

?Hellycr. 
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til. l.ifh, nnist be bunilaily trcateJ, or rather ol' u r h/^ 

iii.iOr tM aii-iwer both pur[io»es, by the overiiov^ p.j * J' i' t . 
batii bemg carried to tjje laouth of the wai^te-pipo liorn th* i. 

*r' 

Lavatojuks. 

Precisely the enmo jjrecautions must be observed in fx ^ 
lavatt^rjes as Jioxe been (h^eTi bed in tlio cafiO of baj^hrt, and t 
^unir -waste-inpe may for both, provided it happen > 

bi‘ euttvoniently pla< ( d. If more than one lavatory bllsiu sloe 
l*e eojiiiected with one ’wnstt-pipe, it is necessary that < 
hlnoiid hv M*|anite]\ frnppnl* and ivudi trap ou;4bt to be pr<»\i i 
uith an na pipe to proxent b)- plioiia^e, as ia shown in ti 
bketeh (1 K'f). 



In tho event of tho waste-pipo being common to other lax i 
tori("< or baths on upper lloors. the air-pipe, A, A> Ought not t 
be connected, as js shown in rhe sketch, but it should be carti* d 
lo above the highest junction, for reasons already explained in 
t)io cufo%f aoil-pipes (p, 1-1). ^ 

Cisteh;!T 3. 

The materhdaof which storage cisterns sbonltl^e msde^ as vx oil 
a« the position in which they should be placed,^]^ tlieir pro- 
\ is; on h nec^^wy by xvason of the , lifting an inter 

muton* xHxe^has already been disouased, ar«i tiie importance of 
i.v ^ service-pipe to a closet (slopHSi^, urinal, etc ), 

<i>rcv^^QPii the storage cistern, has also been pointed out (p. -U;. 



It r. vw reraams* ^ ooi^sideV K.* 

(h'.ilt with. ' It sma]], 

cf xht^ to thnu 

in cnna^(s^^; ^|f|i;r^S^ ^They 

reckless manner with .drains, 

iukI f\ml ;tj^gk,,sc>ihat every facility is offered for cbittam^aUxiu 
of \vrtteT^ii|>|j]^, nirt 4 ^^ j»himl>or in his wisdom iliiterposes a 
trap iu th^t&ouWio of the ov^(>rtIuw, ho fondly imagines Umt all is 
MJo, fargf^itih^ that the only «>ccasioiis on which such intp c»in 
bi‘ rept^etiished with ’ti'ator is when tho cistern ac^ualjly docs 
ov,'rItp\^^ja‘tt oceiirrenco which mivor takes place so lohjf as the 
fiixingS ire' in order. The only safe way of dealing with these 
as with; 0Cl|^:^rfl<>vvs, is to carry the pipe (wdiich ought to h- 
Itirije eninigh 'jfo carry olf the gr«‘atesi jxossihle intake of wati?r) 
hlraiglit the wall, where it should be cut short, a 

copper y.alVo b<nng fixed on the < fid, for reasons already 

such an arrang'ement, tho worst that can happen 
is the of n i>treaTn of water on, to the pave 

luent and this may at once b stopped by turning 

olf means 0 ^ tap which ought ahv{i,ya to bo fixed 

on th^3^PfU^ O^rvice-pipe, uutil such time as the fault may biv 


It mwtfoned th^ as a precaution against frost, 

al! oufeide the houso should be kid wolf below tlr* 

^uiTace^ regards within tho houso^ tbo/ following 

down.'by Mr. Hdlyer ought to bo obser^i&d 
*♦ bo fixed on tho external jnor On the 

wall, ospecially a waU!,iSi^ing th<‘ 
W csso<i-in and trioroughfy^^rfi^ted. 
should bo fixed oS 

insid^^ f4^ .JptQver on the main waU$t. col<i 

walls, and -pi]"’ 

ti the hou^, fteesku lu 

.' lif4^^ B j ^ t^'.hfe^e''dosrn cm the interQal'&d'l^f 'a muin 
waH. ^, pQt,l»etsvt|<^^t![)^'|i^:8^ tii<‘ 

we . '^bcoa-n u t 

^*TmCTffPMW^ th't 

ceuld^ ^yBiiBl^MPy£jM M&^'''i^':yb^’.tfa''CQl'A air coul<i 
reach it-‘-^|^^Sp^:'',|^^-<^^^;'i 9 at's,', where the pipe )i:i;i t/> 
leave the of tho a-atcr duset. -■ 
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],l]r 


nhould be bound round with two oi/thrc o t}ii< 
and then be eover^d over .with canvas, to it 

iro/n irost; th€S cOtfiffig in'throttgb the overflow-j if • <>f 

titr siiftj, aiid Rowing upon to unprOit^^d would .-‘u 


EXAMrtKfl OP INSAXITAJIY PlUMHIXO, 


Volumes bf w'litlm cuacerning defective phnubni,!; 

work, it ia only posrtiiile hen* to call attention to those dele* is 
most eorntiionly met with. From wliat has already been s;ik 1, 
tlio reader will havo i;a11i(‘red in what direction he has to Joi‘k 
lor thorn, hut, as a jindiinimiry to such an encjuiry, it is well to 
jioint out that, in invest igatiug into tlm condition of the draiio/i* 
<if any house or pt-mnisc^s, iioilnni^ must !)♦» taken for grant^'ii, 
tire (OKjuiivr must siitist'y Iiiimself regardifig each derail In' j-i t- 
somU ohscrvatiou. Ho\vev(*r liktdy it may appear that tlnnl^^ 
are as they s(.‘em, or as they are reporto<l to be, it is po,'>.sil'U‘ 
that they are not, and* much money jnay ho wasted, and extra 
<‘xpenditure incurred, ]»y a too hasty conolusiou being formed on 
('vi<lencc the^ is only presumptive. Ow'ucrs of property often 
^•omplain, ana justly so, tlrat notw'ithstanding extensive altera- 
tions carried out, it may l>o, on the advice of an expert, former 
nuisances continue as bad, or even worse than before. Too oft(*n 
lliis is to be attributed to ignorance on the part of the advi.st r, 
hut. it also frequejilly results from a careless investigation in 
the first instance. It is a golden maxim, therefore, in all 
such onquirit'S, to avoid forming coitclusious except Upon full}- 
jiseertaiiied facts. 

'Die following authentic history well illustrates the iin]K.ui- 
anco of what has just been stated. In a modern House, umh r 
which tUo main drain passed to join the sCwer^,, foul 
.smells were experienced, and a considerable are^ of the w'alh at 
the point of exit of the drain, was found to be On the 

<l rain being exposed, it was found that lealsa^e at 

various points in its course under the baecDCenilfborY and a 
deposit had taken place w Inch almost completely bbeferucted the 
])assage of sewage. Tho-romedy which v|fis ad^^^bonsisted in 
rcla 3 ing the pipes in 001101*0 to," with cemto^ a veatila 

being at ooth ends. Fora tifee 141 but it 
Avas noti<SM@^? l^^t^,ihe da condit^bn of of im- 

proving, bee^db Worse, and, 

\\iv ground was.i^ at the p<>iht where the drain passed 
out, wh^n, hat ought to have been found o^tal first was dis- 
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.‘M\ rri (1, nanioly, Umt the pipes wore not continuous Ihrf.u^'b t !»♦' 
w.lU, but stopped short oa ei^er Bide> the intepcniu^ porti.m 

boiiii; form^nl by the hole wh^; >eea 
brirkwork. At thc|^ first inej^littioh thw pierr of 

A(.i k was overiook^^os the pipes where they joined the waU ou 
lu.th sides had ^©a carefully cemented ell rourid*, possibly iu 
this case it '\Vould have ‘been better, in place of relaying the' 
j art hoiiware pipes, to have substituted iron' pipes with catilkcii 
lead joints, but what was done would have answered the purj><>sc 
had the want of continuity of the pipes been discovered by a 
iiiori' thorough exarainiitiou in tlu* first instiiiice. 

The following are a few examples of bad workmanship nicfc 
witli in the atithor^s experience : — 

lu a large country house, which had been what was termed 
tlioroughly overhauled ” about nine years previously (although 
the only trace of new work that could bo found was the <ljs- 
eojinoction of the various sinks and rain-pipos over gully-traps), 
the following, among many other defects, w^jre fimnd : — 

In the first place, all the drainagt) of-tlie establishment, dn- 
' -biding stables, pig-styes, <t.c., discharged into a largo cesspool, 
‘apable of holding aV>out 10,000 gallons, situated in th»*- stable- 
yard. within 20 feet of th<j house,' adjoining this was a large 
>oft- water tank, the overflow from wliich discharged direct into 
tin* overflow -drain from the cesspool. At various points in the 
.‘our.so orthe drains, which were 9 inches in diameter, miniature 
eesspools, iu; the shape of dipstono traps, were constructed, and 
iii the midst of tlnw, within. 30 feet c»r the large cesspool, tlie. 
wfdl which supplied the drinking water of the household was 
situated. The pipes leading to the cesspool were jointed witli 
c< inent, but the drain which cfirried the eflluent on to an 
adjoining field, was constructed of ordinary agricultural drain- 
]>ipes, without joints. As the well (which Was very deep) ami 
the cesspool were built of pervious brickwork, and as tin- 
subsoil wa,a piavel, it is needless to say that, on analysis, the. 
water proved to he little other than dilute sewagCf althougl^, 
under &vbttrahlo Circumstances, the quality would have h(-(-n 
good. S^'luueh for the external arrangements. .Within tin- 
house, description of ba<l plumbing wa.s t(» he 

where the water-closets .were' fixed, out; 
filiove aemce^pipe«;j^ere carried direct fi'om a 

large which' was ^filled by a force-pump 

from the di%iking.^,;water 'also w-ws 

drawn. S, from this cistern was conuectrfl 

wdtli the soil-pi^.e^ which was of seamed lead, 5 inches in diaue tr r. 
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The was placed w;ltWo> itAvas unvent ilah M, 

h»-Kiy 

w.,!. 

j' ,m <‘ii ii 

the /soil-pim " wp^,> at rir^ht. 
angles, aiiul iii^riyvpn a iU-.u] 
level, tile ^ul't’ liein tliat 
— — contiained a depo.- i i . 

,• The overflow -pipt^ from tie* 

A B safes, 3S, which had 

plenty of woykiiiS in 

. J th<' faulty of the 

closets, joiiUKl ' jtliih Soil-])i})v 
1 ^ junctions beyond tho' clostt- 

^ ' , ^**3 l^n ri, ~ traps, and m> aptlid m vemi- 

lators connecting the soil-pipe 
” • and drains direct: with the 

• house. The soil-pipe joined a 
A 9-inch drain, 0, connected wdtli 

J - , ^ dij)Stone-^p, if need 

— 7^ . ' ' less to r^mai'K" tWt^iipart from 

. " r| , construifeon, th^ ^iVjmUhig 

iLwjl 11 ^ «« ' w'ork itself ofjrhe wors'v. 

description. /Th^i^l^couipanv- 
ing sketch (Fig, 
the^loset connections as (K - 
A scribed above/%ut‘ it by no 

means conveys jsiiid^a of t i ; (‘ 
^ M filthy ^o|lditmn|f,%blch wm * 

^ ^ ' dh;pliiyed 




» large house bjT ft plumber who was tol4 owner 


an ex- 
nie of 
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St il]u«<vi\tcs, in 
not 
NVtjrk- 


....... . 


'with 


lo put f*vcrvtluug*itt iboiipj? 
u uiauner 

so s,-rious,„|S|^^J^^ 

'“'r”; . 

: ^ B, Overflow from datern joiulng before its Junction 
yy^tOator (?) to aoll-pipc. withijiih^ sey^er ; thi-! 

other ^euneciions, 
however,' were left in 
their origiiiil state, 
with the exception 
tJiat an air^pipe lA- 
inch in diameter was 
carried from t^et jpof 
the soil*pipe, throuj'h 
the wall, against the 
face of which it t<'r • 
minfited about H feet 
above. This air-pipe 
at its junction witli 
the soil-pipe was cur- 
tailed to H inches by 
a short piece of pipe, 
and l>efor0 its exit it 
received tto overflow 
from the large ser* 
^ vice-cfie^rn above. ()f 
: qo^urae; the[ of 

such an arrangement 
for ventilation would 
..^d, as a matter of fact, it was afesolu^iy so, for, 
i;3fl3ie wall, the pipe took a downwaiNd ih place r)! 

» Urn*'..) 'K'kJr’W'iASk' t!t1k Ml- 



h Old > 

[■," Ycntilatunj; 
pipe |Xfcssirtg out 
with downward 
bend. 

♦ 


IT 0**4, WM,9 VWW v*v Tir J 

Mc^jjiyitm'forming a bond, whi<dili at thO l3.me of 
water jdischarged from the cistero bverfh 


Hi- 
lo \V. 


4o» of the plumber tp , trap the air-pipe, i'> 
uc plwsing along il. he<cpuiiJ not h ive 
#» ho doubt ftboht tb#»«!«ter Ix in" 

^jSSieitteftt^vAs.-Wed by'iheans of 
piaM.;^o«fc^|(hi4^'lhtt»t^''thow>fbre, teve c^staiitly 
r#“acnea The cistern overdo w- 

pipe was l^^n^CilblKla diain^^^ it also, before joining the bo u- 


P 

sue 
perm 
force ^ 
rr‘ ached 



PRACTICAL SAN'I TATION', 


I \ 


^ f aiiJator, vas curtailed to iuches^ and in its course wit hii. 
tlj»' wall au old, I^trap was fixed* ' \ 

This by 00 meaBs exhausts all tjtie fauud m connection 

with tills water-closat^ for, on eiposm'^' t%’ <|^^it':'^r^tween tlir 
house ami the S)iyhou4rap referred to above, ii wi^ found to con- 
sist of odd pipes, 4 inches and 6 inches in diameter, united inrhs 
criminately along its course, some of them even without sockets, 
and those that had liaving clay-joints, tlie result being that, 
notwithstanding u good fall, tin* drain was more than half full of 
deposit. One would have tliouglit tha», before fixing the inter- 
ei‘p1ing triip a few years previously, the condition of the Ji air: 
Mould have been asocriained ; but experience teaches us not to 



fnarvol that no such investigation wWiiade, and 
is that had it taken place, little good would risultc d. 

(Sross mistakes are often made in the drainage df lmuaes by 
persons who^posscss only a superficial knowledgeiol iH® subject, 
and who, without understanding the priucipleJ^/^^deavour to 
improve upon the established j)ractice as ,l$ud;;duwB abb* 
sanitary engineers. The above sketch 

of liat wuv)iet with in a house recentlj^ui||, to the 

plans* under the $uperLutendc^ce>. _of;n9"^^^^^ As is 

usual in suoli’cufeas'it v-as supposod^ house 

lliat, bejng a modern building, all the 

must zsceessarily be perfect, and on the oceurren^ bf diphtheria 
in the hoiis,^% the suggestion that the drainage might be at fault 
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was lidiculeJ bj» him. TJie following fimunc; otjior faults w. ir 
louiiii ^wVlows the elos<M 

pipe, l\, A, dis 

obtititecUHl wirli 

the 15'.ffe«t'6itya^4;iypli0h-tmp, and 

the 2 or 3 feeti on Wio WtfaojiWo of th^ 

tra]>, wa^froely Open to the ft\irface, except* for iron 

There not much foulf to ho found with the conutruction 
of the dtain, the trap was properly placed, and it was right thnt 
the airdniei should be where it wan, although its continnatioii 
along the drain was unnecessary, (hi lifting the grating, how 
ever, a solid filthy deposit was found, extending along tin* 
hottora of the channel as far as eonld Ik> scon. Also, on insport* 
ing the ftoU-pipo at its open t(tp, it. was found to be thiclcly coatrd 
with.a:^plid mass of fieoal inntlor, tho stench from which wus 
most offensive. Here the fatal inislake was made of ovordoitig 
the disconnection of the waste-pipes, aufi thus, to a large extent, 
losing the benefit of the finsli, and ex»posing a needlosaly foul 
.soil-pipe and drain at a poinf immedialedy undt?r tho wimlows 
In addition to this, and what was far Morso, the untrapprd 
lavatoiy|ijyw^ast6-|>ipe conducted the foul efiluvia issuing from 
t he tojSP the soil-pipe direct into the Ijouho. The deposit in thr 
drain no doubt w^as caused as folhnvg : - Rich time the watrr 
closet was used, a certain portion of Areal matter was splash* *! 
against of i^j/en soil-pipe, C, wherr it. 

adhered, ahtl formed a rough surface, on which further deposit, 
formed with «?ach use of the closet, until in time projecting 
portions were detached an*! carricsd down to tho drain by it flusl^ 
whic}^ by reason of its being interrupted, was not sufficient bi 
carry the spUd^ntatter onwanls. In this way things went from 
bad to ^^pirse, until the drain practically ^became an elong.it* <i 
cesaj^Oll^imtUatfe^ into the house through the lavatory wast 

— ^As already pointed oxtt, it is \frv 
^ ends of draini^ should be ventilate d . Tin 

illustrates tho importance of loing 
for the purpose, owing to tho ituuh'n* y 
' ?®se of the latter me tab 
Question, the aro^itect had been most bivl'-.li 
in th^jj ^^^ ^^',^l^i^tilating-pipes, but, although they prcsmit »“ i 
an ahii apparently provided for a very 

circulatfohi’;<?iC fttirlLn the drains, when they catne to be inftf»*'otrd, . 
it was fotthdrdiit^ with one exception, namely, that wiiich wa:s 
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witb* tjbe Soil:pii)e» thw mjjgbt all# have Ijeen 


reason 0 ^ 






the Jt‘- etMergftd from 'tfe I 

^?round,;‘;iaji^;"fornied*a cornpefc Tintm‘^'''Sry}fni^^ 

H(weral ittohos in depth. The reason '" '' > ‘I V ' 

why thp satoe bad not happened in ^ ^ “V^ 

the case of the soil-pipe ventilator, ' ; 

was that the water- flush carried the ^ ^ ^ i / ’ 

rust off as it collexted; from this, ^ / 

liowever, it must not i)c supposed 31 . / 

that iron soil-pipes are desirahle (see 2IC 

p.ii4). 

It is a common th(jngh a bad prao , 
tice to make use of (?xisung rain* pt 

water pipes aS soii-pi|xi and drain 

vt'ntilators, tliereby liberatin *5 dnfin- ^ 

air iniuiediately under attic windov% f 

and probably from pervious joints in ^ r 

tin? pipe as it passes the lower room 
M'iTulows. In addition to this, during 
vaiuj^wlien upward ventilation is , 

iiiosl nP«stle‘3; tno Uown-ti?w of water , 

<(iiiv6rta these pipes into down-cast ^ 

ventilators i • 

Spjice will not allow' of other examples of nad'i'w^^a! l^ing 
fjivi-n, «dthou 2 ;h in recent as in old work they,a‘re';^pi^y»We ; 
probably enough has been said in this and thc.pi^eWWpters 


probably enough has been said in this w„-. — •*■;■ 
to indicate, the laults that are c.^monly 


' ■' , , Ikspectios op^ Hoc'sb 

InspeoiiftttS into the drainage arrang^jji^^^® 
in\anal>ly,iliO„he^ conducted sy 5 tematicaU|;^p w|^fe 
plan. It -illehayieasient ,to start in <^»e 

oomi>letiWi-^’^o«*: tarn.^tt!>t^l‘.;Mi BM 






L'oni i>ieTwsi? 6 ^^ - 
«-hile ^ 

• For msny'^itSibW&lf ex^plw'ef 
and prn-na^ iforii by fisacu Vacher,, 

I >1 i.igiii Teaie. ««d Drftctiee jSvm by^. H. Corfield. 



plumber’s work. 


^ *’f iiHUoil 

l*'‘^ 

It IS to h& veri'fii&iJ. >; ’;;;;'' f. If v, ' 

In miisfc:Jd;0' A CAre^ 

ful any dram lonaecti0|*;^;!^iiill barrels, 

that no portion of'^iai^ftoQr m:\y 
is such A cornection, the kihd^ol trap 
(if contiuns water must b© noted* Ih the 

ubseiice'i^^i ah^^^^ connection, a pit is often provided in the 

r'cIlar/r|id^\iho of washing? the floor^ which, if of 

nK)<lerjti«^liii©> itf hut usually it is large and contains 

foul dol^eit A leaking drain itndt^r tlio floor may hi; suspected 
if the-bjriikt are danip in oiroumscril)C(l patches. 

On or on thf* grounrhfloor if there in n -> 

foasetuOJIj^.j^V'sink connections will lU'xt ho inspected. It must 
he wasto*pipe is trapped wathin the house, 

citherpr^ilidyho fcy a syphon, or im]U‘op^•^ly by the phjectionahl** 
hc‘U4xap,;jOT’.ekfttnple, and also whether it commimicatos with the 
drain by discharging on to an outside gully. If flu* 

‘'*ul*pip^» within the house, it will jirohaidy ho found incased in 
wood ^ipbiaome wall, or in an angle formed by two walls, if it 
is ndt'ic^i^iy concealed by the plastcsrj possibly it may be 
placed ^ pantry or larder. All covering.^ tuust lx*, 
removed to uchable an inspection to be made of the joints, seaioH, 
and substance of the pipe itself; damp brickwork or plaster will 
]w>int Jfco; the existence of flaws if they are not apparent in 
tliomselve)^ If there should be a water-closet or lavatory on^tlns 
floor, sKdnld be thoroughly inspect^ul, but probably neitlM-r 
will closets are usually ^ ^ detuclifd 

f)Cl^^i^f5f'^v^5dl;water-clos baths, lavfttdriei?i, and ^ink^i 
inui^^^ii^^i^illd in detail. .Ahy casing of wof^^'that imw 
tsuri^$^^^^|^^^f'']nnat;^'be removed, so ^''to-expicse the soil 
this safc,df there is one, and the wast-e-pif)'* 
be^ traced fia fact^ thO inVestigatiou inu.sf. 

wiljter^dush should be tested, 

piecea^^^^^^^^q^*^:knd'nh<&tng: whether they are currifid 
clear is %ing done, the opr^ator 

ahould aafoei5^^:^hi^«r any smell can be detected. Tiic air- 
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i»i))r from the tf)p of the trap must be looked &r, arnl if it ji 
valvr doset, its overflow must be ^ the air-pip^^ 

freii) tlie^ valv^liQSf.;' The mspeotor’ noucf- 
\vlieA,her/'the^i»pifly-pil>e _,is properly ^19^ cdin- 

inujiicatiaa--with the bouse cisterjaii should be 

the case OThe watcr-suppJy is not a coastant^^ by if the hous(? 
is dependent u^joii a prjiyato well for its supply pan closets 
ou^lit to be condemned, however they are flxed. Iftfo,»oU-pip»' 
sliould within tlic house, and there are other, jtdob^ts on the 
floor above, it must b<? inspe,cte<i, as already rlesciribe^d^^ If there 
is a bath room on this floor, attention must he directed to the 
waste-pipe, to ascertain wln ther it is properly trapped under iho 
batli, iuul diH('Oimect(‘(l <iut.si(lc from the drain, or whether it 
iin)>roperIy discharges, either into the soil-pipe, or dirootly vnt<»' 
tlie drain. Sliould tJiert* be a safe under the bath, its waste-pipe 
must he traced, renuMribiTiiii; that it should he carried -through 
the wall, where it ou;^ht to ttirminate ; the overflov^ also, whicli 
should be similarly treafed, must not be overlooked. 

Lavatory wastes arc* often mo^t carelessly dealt with. Not 
infr(i<iiu>ntiy tln^y arc uutrap[)ed, and discharge into a soil-pipe 
or drain; but whether tia]>|ied or not, such connootions an^ 
highly objectionable, and if met with, must bo condcMned. It 
must be rertuuubered that traps in general arc all verj^ell, but 
no trap will excuse an otherwise bad connection, 

'Fliti same remarks apply equally to sinks. In old houses it 
will. vc?ry often bo found tiial tlio sink is placed on solid brick- 
work, through which its waste passes to the drain, which is thus* 
<iireotly counocted with the house, except for tho feeble protec- 
tion oil’ered by a beil-trap. Under these circumstances, tie* 
brick'Work is sat\irated with filth, and in a great manydnstaiu e-. 
tlh' bt‘ll part of the trap will bo found to bo absent, thus allowing 
<»f the freest entry of 8e>ver gas into the house. 

'The onquir^ as regards the upper floor of tholh^^' waust be 
conducted on the same lines, all drain eonneej^ions, yl^bther from 
watcuM^losets, baths, sinks, or lavatories, in- 

sported. V. 

The inspector 8 attoution must be directed tb vbnpf^cistf rn 

within the house, either for drinking-watey*orj,|0^,-m 
storage. Their condition with regdtd to 
flows^. whether iniproperly connected or 

ju operly discharging into the open, or, in tte 
cistt‘rii,*on to a guUy-trap outside the hous6;^^W^i^^ be 

noticed, and, as regards the overflows of cisterns fed hy ball-taps, 
it must bo remembered that traps afford no protection against 
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1m( 1 (.(mnectious^'^s thdy wJU aofc cotttaitt water. The possilniiiy 
tiuit <;ister^a^liaay ^ot be ovorhuila d 

Having eataijaiiiaUbn insWe the house, the out- 
si^le (iraioiji^^v ojoaets or pri>ii^ aiwi the proviftiorehn 

refuse storage; must 1i)d iiispeoted. 

'Hie true the drains eaimot be Sji^rtaitied^ except )>y 
t}je tests wMcfe are described later, but all traps that an^ nr 
cessible/audjcioue ought to exist that are not, should be examined 
to see th^ -^y sre struotitrally in aocor<lance with sanitary 
principles^ and are kept properly cleansed. The provision fot' 
drain- ventilation in the sliapo of air-iuleU and outlet* shafts, aiid 
the position of tlte latU^r with regard to windows, their size, tin" 
Soundness of their joints, <i'c., must bo noticed. It may bo found 
that the rain-pipes are made u.-.e of as soibpipe or drain- von ti 
lalors^ or that they are not properly discuniin'cted pvor gully 
traps. ^Ifunderground rain-water tanks exist, their condition ns 
regards deauliness sliould be noticed, and their overfl<jws ought 
invariably tp be traced. ^ 

As d^ejpsrds receptacles for,fdth, privV-midchms, ashpits, and 
cesspoola, it should be ascertained whethcT fluy are so cou 
striicted hs to be impervious, and, in tlie absencci of a publi<* 
water-supply, their position with regard to the w(dl must ix- 
Cimsidercu. 

. DrSkin TBStingp* — it is not poj;Hil>l(5 to assert positively that 
th ‘ drainage of a house is satisfactory from a mure surfafr 
inspection, particularly if the dr.dns and tlndr connections arr 
within the house. The aim of all sanitary experts is to avt)id 
hiving drains under liou.scs, and to carry each connection by n • 
dirt cfc a route as possible through an external wall, all joint.-- 
btdng placed where they can easily bo inspected. Under Kindi 
circumstances, it is easy to detect defective work in the case ot 
new houses, but however thoroughly old lupuses may have }»* ( /» 
overhauletj^nd their defects corrected ,'*'0110 never can tell Mi d 
Borne may not have been allowe<l to remain o-^n 

none the leas daiigorbus on Miut 
of ascertaining with certainty whet.lK r 
^^df^^^^by^applying, one or other of the approved i e; t s, 
and but' little time or trouble, it is advisahh* M. 

practice, however^ perfectly the worl; ni;ty 
out. 

Jiandy und #drly reliable. / 1 oonsiHls in 
filling smoke, so that it may find its vray 

any faulty joint or defective trap, and thus dunionsiratu Ijv i* ; 
presence, neta: to OT within the house, the exact silo of carj^ ot 
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tiie various faults*. ,l>© r6);jQ^,b«^e<}; t|iat where sTe<.l:<’ 

tin; 

oft^n ^ 

cfirtaija inigbt 

on OP 

Thfti?0‘*“'i<».'h^hit>g; Kmolce to conviooe^ tlie 

sn"g€j8iteiaa‘0f an i^xpert liave a «olid found are 
not, what ti>«y are too often supposed to be, tha|b|3ltja^p6 of a 
theoTOtV Itrisgination. ; ; ' ’ 

In applyinj^ the hmoke tost, one of the vavtottsi ap^iSt^ that 
are made for the purpose must h<* tised, and tKe 0|»eniu^ 
at which to blow in the «rnoke is the aironlet to ihi^ drah) on 
the house side of the trap which di.seonnects it froipU tHo sewer 
or cesspa<^ or, failing tins, it may l>e introduced ifc.hiiy <?on- 


Fig. 8S, , ;;/4j,; -,, 

vi'nlont trap, by removing its \vater*seal. As tooti astJthOv^molvO 
•i.s seen to issue from the various aoi!-pipe or 'drain^'^^ti^tors, 
i )ie\ must be plugged, as all are then charged 
afterwards a little pressure applied^ by 
stitUc'umt,' however, to llin'ce the various W^^^d'the 

smoke through all imperfectiona, if it has not it^ 

way through, which is luort^ than likeljr. ',' * 
For sinaii ^ystemi^ of dmius, handy little 
^^ Inch answer .the ’ purpose, but it* is well: 
laj'ger apparatus,, such as Barn <fc .Ss^Ue*te^ wj^l^&jfi.case 
large .premises* This apparatus oonsiistrf'!^]^^?^ 

Im‘ 11 ow«,. . with" a 

M-okc is''g|iiemle^^hy\hurmug^ 

'Aiiich it iV'rfttArf\hy'a''jpp iatb.the-'diritih;^^ of 

^ pipe H flange surrounded by an Sndia*ruhBer ri^ fixed, 
!iiv h acts as a plug when introduced into the dram; these are 
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Ill 


of ail vnge?viw 
upinvratus.'"^ 

to lUeir ^ 
nv.mi 
vont;^i 

han<lv^ 




u '-y 

lVi,t.lr^,<:yluul«'r Uus 
uroviou.s 

^-jp^kk Tiii^ 

A*fe& rSSJ*^.t7. 
S” xSKrn.tr^ssS””' y 


riU*.«w\»yTi?— — , 

theytawe^n l.ecn aDprvvams such wf l>fW ‘ 

.aa iii;i^: W coinparo V, tl. an app v a t .•• 

"" 

'’'iTw&psoiint i. 

canrf;oC^;flP«‘P»^'^^ *1’^ 'Vom* V*t« -’ oununs, followiid liy a 
,UscKWg*l.4own the ,';cea at a trap oa the aeii, 

i(!W ^vith regard to sealins «() aU 

j,ipe dtttin. :i'he».ne P^«£"d" if ti>‘- i’- ''" 

vontOittor^w ««^y ,,e thorougJ'iy 

{.lace #de<t^> *t n<li>ur of the peppcrmiftt from cacainti.; 

U, cimto oU ought ...t 1 ■ 

at th«t !p<i*o^' ^ . i^fiw th« gmell of it about the house, «« *i" 

1,0 to ft ou Ids We or clothea wiU Buffi..- t- 

sligbtoB^yE^^'^to o ~„pr he coes and MWunt hi# powr i.t 

di8trii>rtjj^,«““* if ^ pepperfflttt ShouWJiP 

"'l®:^^^%tndnesB of the ihorouMd v 

“torin* "“otul!? '■’"**^,*{^'^0 i«• j 'l ■ “ 

Jit; j<^ta or ifiswstotoa PPt;’- t i„- 

th^ dtsun#' is at ^.,,v L 

^^loil pii^ may be tested m the &a i - . . 
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7 iiiwrioiLij the <lrain at th<j jtUicUon, a« weli as Ahe varioiis - - t. 

f nnie-«'ti<)ns. IJiiieas,, the joints are. aWlutely tight they uiii 
not I’csiHt thla aee^Wd? »j^v«re teit*. drains 

t)e y are coT^^.itu shottUl be testerl iritb: 

'' ' . r! ■ ' '' 'i 

. ,, 'V >'. 

CHAPTKIl Vn. 

«KWA<;ii: AM> KLKl’SE IM.ST^SAU 

Tiu: prfuHico of di’^cliar^inij s(‘\va|[»;e iu its crude etato into 
St reams, aUliou,';li cojitnir\ l<i law. is l»y no means an uricoiiimnn 
«»m‘, atnl, at the ])r(*sent nioineiu. the (jiiestion ut sowago dispo.-.il 
is cM rupyiuijf the atlmitien of .sanitary aulhoriUos tlitoughout ti •* 
s-ountry. The Local < Ioa «•» ntneiit Aet of 1 8SvS imposes the d tit > 
on <'ounty (\niueils oi ctiforein!^ th»^ provisions of the lli\er,s 
rollntion Act, and thus <ltay is being exercised iu some couiitu - 
M jrh excellent result.s, filtliough itj^ithers little attention appitar-; 
u> iiiue Immti given to the <{m'Ht)on. 

In tho8A5 counties where active moasurcs have 1>oen taken iy 
lUe <\nndy Councils, authorities who, hitherto, have failed to 
n alisi* their mponsihility as guunliaius of .streams, are .seriouvly 
(•n^ideiing what is to he done. Tluit the <ftxestion is no ea-y 
(»!n‘ Xii settle 1ms been demonstrated over and over again hy 
i iiiurcs on the part of many authorities in obtaining good results 
le't withstanding large outlays of money. 

It uiust be understood at the oul^iet that treatment to ho 
^■iVective must accomplish more than simple clariflcatipm It is 
(ui^^ihlc by many jpelhods so io treat sewage remove 

pt AiUieally all Iho solid or suspended matters, ImVlBg a elt ar 
jliiui whilh, iu appearame, may Aliifer only slightly potah-h* 
water, but this treatment alone will not render the sewaijfCf lit u* 
he discharged into a fetream, for it still contains an 
iiunu iise amount of oraanic viatler, which, as dw^positkm 
] roeeeds, will Income turbid, and give rise to 
de posit on the bed of the stix*am of putrefying ,sc|Std. mm 
Ihc process,, to l>e^|jyapU^te, must go ; the 

seluhle. organhs imi^^puust undergo a cha^^l^b^; so alters 
It - nature m to toJtfmmxioxiB or^^antc mto hto 
Mih>iancex 0n*>! lately it was bmieved that oidy really 
< ih It ni rmaur of accomplishing this vras by Subi^ittini; the 
teNwi^e. ulctr chetnical precipitation in tanks, to landltreatim nt. 
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I t.> 

! M r. (.vnt iF'xponfit^^co b*iS shown that ^<iwally ^ood vo<n\\ t m ly 
1 ^.^lainrcl l»y Uitrly ii ha^ 

i--. n srua^.*, 

at li^y 

ai.d mtter taay he Jlqueikd aiul so 

}M.‘pare4i (eitlm* b]^ knd -or artilioiui 
11: tors) simpler ai\d loss txpmiv© in|jth,ods to Im‘ 

fr.'soiitly 4«^ribedl. 

In ajrder tCK appreciate the importance of certain conditions 
iTidtspehjSablo to successful sowa^^^ treatment, it is necessary to 
nn lrrstand th© operatioti of the proecsss. 

Sewage when brd'u;jlit in OMnta< t a ith MiitahK* laud, or pr<i 
p tlv coustruoted artificial lUters, is iiuint diaiely attacked by 
li\ ini,^ 'Orgtusiians {Uu'Mrra) nnivtnsally present in the np]>er 
.-Ma,ta of the Soil and in sewnce. Avhiilt in tune <levelop in the 
intersticesi of filters ; by these its organic matter is split up into 
•- im pie constituents, wfiiclj, witli the assistance of the ox}:Lcen 
•tfid carbonic acid ]m*.soiit. in tin* ^roniid air or the air in 
tile filter, unit© with certain minesal ba.s(;,s in the soil and in tie' 

wag© itself, and thus ar« transformed from organirr, un.stabh* 

• nnjKiUuds, liable to patrel'a(U.ivo <Hiangos, into more fix(*'l 
inorganic salts of an innocent naiure. 

Th© chief requirements, therefore, es.icntial success, aie 
'*uid or artificial filtering media whiidi are permeated throughout 
by microscopic life, and of such a cou.si^t' ney as will alhiw of 
uo' free penetration of air. 

Hefor© desenbing thej methods more in detail, let me hen* 

^ lufdiasiste th^,fact that a profit must, not be hx^ked for from any 
' y stem of sewage treat incut. If, in the cases of laml treatrm ni, 
t in', returns cover tiio w'orking exp< uses, tiiat is as much as ran 
I a.isonaWji^ be expected. It must bo rcmciubcrcxl that the fn i, 
^ > msideration is the effectual treatment of the sewage; if thi s 
< an be aocenopUslied at a profit, w ell and good; but lia profit. wi!l 
justify aacnfice of efficiency in this respect. Failun*, in 
many ii^itoc0a, arises from too much thought being ghom fo 
what ih© crop, little conahlerathm being faid t-* 

treatment. For this reason, it is impof tinr 
Tliiit seiiiSl^;^ be under the direct managemmif. <»♦ 

tfio in place of being let to farmers, 

not be, in conformitywith tl»e prhi- 

The' have now to be considered, 

ami these^ hn^rto be vieW||4 in the light of the yirinciph s 
laid down,“waya remembering that, although the df tails Jijust 
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mftliiKtfi at. prf*5iriit in xtm in«y ' 

]K\afIingH precipitation, artificial filtratloiii;!*^, nitra- 
tion, and broad irrigation. The (juesUon 

b'’ pfrfrrt't'W on^' v. htt'lt <J«»c\s not adfnifc .df 
liuf. tan only In* d'-Uomiurtl ]>y t'andidly If ’-i 

lorulit lornt and t.ltt* nutun' t>f liu* h*‘\va^e'**-<JiUle5'^«&li‘WK n. 
(i) cn’icini'f-r^ and t ii('nii>! 

Precipitation < m the sowiig^<i^ ;r i 

adnwinv: ix, lo rouulin {oi* a iiini' < itU(T absultitely *'■' 

(■oui| arai.holy qui*’ ■><•<‘01 , >*) dui tho I'^oinl partifd'i^al ina^^uUsid* 
‘jhiti pr<K't^vs*niay t4i*a?l\ ..'.■i>U'<i by tiio pr^>ii?ioU«r^acidHio.i 
of sonn- precipitant* in ih«‘ of lime, alum^ isaHs <>r in 

iir oilnn* subjst unnis-t* ♦ nd!<T nn„‘ \ <^r lu p» nnbi nation* Tlnj f-n- 
purU' n’A of iinn‘, and th<‘ tlM*vul* nl pariicloi^ whieh form bv^n, 
flio .-.ills of ^jUuniniutu and irtni, ny roason of {»hnir deji^lfev 
:n th(< suIvsiti^'iH <\ tin* :>''lid parliclcs being ^titabj^Icd 

;'nfl currnd to tln idiiM,. <.f ilif tank in t bo form of^Sludge, 
;>MAln"„; n ooinparatix < *‘hM}* lluid a\K>v<\ The |)roce8.< <- 

j-iii'tdv' a inoohanlna I <n o <'\.o‘‘p! v\ii<*n o< r tain rortgtmts ‘arc u * :! 

lo adtliiitm, in whit h ot o >lvnvl <»rganic matter msAj' to »ouu- 

< N ! :•).( be aetod u]mu; a is a nsefnl, and, Son - 

IMS. ‘ a necessary prelinduary' to fm'llu’r treawdl^^/fbut to 

it . <i it o'o/'s fiut (■< 

/('to i (iifchiiryed iulo a stnam. 

d’u make, use of }>n eipitauiai tanks withoiit 
T a needless of liioo and money, for, th-> 

biMvinv {wticlovS, rbe suspoiuied solids will tbo 

■iMva^o will leave tlie tanks very much ia..|WJ^»S|r^tate a- 
^\li«n'*it enters tliem. On the other ImiXitl,' 

^ Oils, provided they are solecied with due 
.•1 tin* sewage^ anyl atlded iii such 

indieab', the subsequent land 

<•: ra'tilicial; fjttrMlon, %>ill be it is 

n>‘.fnab!jr h^dct^toiitlng the ^be 

]e-.'eipiutbm proc&s,' wbca' |irope«rly'%jjii^^ by its 

n-. „n> t'^O'thirda of the impuriij J^e may bo 


• < arjiy vary with circumstances, laono aye fight wlb 


!,> rijiUoft,'li«;wttvcr, of tho systems hl®i| 
s^'rviec. ' ‘ 
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\ 

't;il. it wouJil now scorn that* procipitaiion as a fitsU u\ 

V .-o di«ipOkml Js liitolx to; Imis onU^ by smi} l» t 

a.a h«s oxpe^|d4o:im0thodr^ bi^pr^ 

Pn*cipit^|oii ^fe% as Ofswally constiru<3feo4, aro lar^^t' at;. I 
> ha low, ih^y Vorkod either on the cdlDillQttlQUS flow 
o, the ||^uji^C6nt aystemw, the former being the one 
neraliy lidbptech Two or more main tanks are providcih uinl 
tijese are snhdividied hy parti! ion^i which do not reach quit*' 
t lie snrSdoe of the tank, Tho sowai^e tMilors in n shallow stn ^ix 
4* vtr a weir extending across the whole wndth of the tank, atnl 
it passes in like manniT ovor the <livitUng w^-alls and into tl>*‘ 
affluent pipe over a sifniiur v\rir at the other end. Ily (hi 
process the sew-age is kept suilioiently (jniescent to allow tin* 
f>recipitation proeeSvS to take' phue, and, periodically, miy twh r 
a w’^eek, the tanks are ernptio I, by lueunH of what are teno* d 
flOEtin^ arms, to allow <>f the removal of the Kludge widt h h.i 
been deposited, ruul when this is g<*ing on tlic duplicate tanl. ; 
are maiie use of If the fall will alh/w of it, (he tanks anv 
emptied by gravitation, bui wle-n this*i.H not possibh^ the floating 
arms discharge into a well !V»»n» which the (diluent is pmnjM d 
for further treat tmmt. As is gards the sindgt', it gruvifa.te« lo a 
ceutraf ebannel with a fall towards a sludge well, from wiiich j). 
is removed, if pc'wsible, also by ei;t\ iuition, or if not, by mean i 
of ii pump, for ultimate disfio^al by one or other of the method : 

\q be de*cnl>«?fl preseiitly. It is e^’senti.i.) to r*'niove tln^ slnd;- 
aiet cleanse tlio tanks at short intervals, ho that tho fan), 
eapacity may not be euruilecJ int>re, than n^s d be by dcfio it e.| 
.iudge, a Condition of things which woiuld greatly impair tli- 
result/. 

lately, what is known as the Dortmund tank» which i, a 
deep tank of special des?ign, h.*u come somewhat into faviJur lu 
this country. It cannot be nald tiiat it Ims yet been proved o-. 
bo superior to the ordinary tanks, hut the chief argumenf-i h> 
its feyjo^t: aro the lessened cost of construction and the ease w i* !j 
whie^^b'riwdge can be removed. 

The (Fig. B9), whicli represents, in section, a tanl ^.f ^ 

thiiS designed by Ives of Derby, will help the n i i r 

to construction. It is circular in shajie, a'n«i j>. 

oO a«jd has a cone-shaf)ed bottom. Tho sewaje, aft* - 

the is carried two-thirds dowxi tlm t mk 

iji a terminates in a series of radiating ann^-, Ik 

with opetth^^ along their under surface through whivh it m 
( ii-' diarged in such a manner as to cause as littlo agitiiinn :ti • 
j of the sewage already in the tank. The coniT.'^r.itive. 
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<jn ir w r r)('(j of the 60wag0 ill the tank njiJow,^ the preeipitnn’'^ ff) 
••i (, ;ui«ixhe actiQivif i]i#iieijlied hy the,i>ieomi;iig.<?ewag<^ Jj;iv oij: 
«■'* pasii upwarcU tiirottgh the whiek.4w ilreafi^f fujmr.i 

a. i-l iw sotthng* ami whidi as a uiechanjcal Mte?| and l>y tIm- 

’ it rettcheit the eutflott' pi(«% C, %'ery satiafactoiY^elarificati ' ji 

has beeit eiFf'ctcd. 
By nu*an$ of a jfir- , 
T), wbieh |eaclu\s t > 
the boU^hi of t ’ . 
tank, the kJiidg'' 
rafsf^d, and this }'!** 
cess can go on 
the crude sewai''^ 
Cf»rtriiiucs to eni' i 

t)t»^ tank, indeed, if 
KutUoiitttf I fall is ft vai ]' 
able, it can be olii' 
ducted automaticady 
hy the folio veifig ar 
ranginneut will 
he noticed that the 
si wdge-pipe, P,ieav 
ilie tank at a lower 
level tluMitto effluvT 1 1 
outgo, constetjueml} , 
sit the pressure exer- 

cised by the woiglit 

,>c\vago tthovc* the outgo i>f the sliuige-pipo sullicea to faiae tlo* 
from Uio ht»Uom i>f tlu* tank in a continuous atreain. Ji 
liir tali will iu)i alltjw of tim Hludge-pipo being taken off a^ . a 
l< u<r lovi'l than tlu‘ ctllucui oiitllow pipe, the sludge must be 
laui vl by means of a ]>uinp. In ziny case it ia noce^eaJ^y t'» 
pKoidi' a pump in on Ur to allow of the emptying,, tank 

b. ith of sewage and sludge when occasion 

I'ho International Sewage Purification Company- lii^SS^igned 
a iiiular tank, with the excej»tion tluit the botWin\feif^ac^ of 
b(‘iug cone-shaped, is ilat, and close to the bottioi^ a 

; 1 1 )i s of revolving rakes which are worked either Ihsjffi'lb^d or by 
-Tran* power e<‘COrding to the size of the tftnkj lk>ing 

to prevent the sludp iVotn chigging^ At tSie 
v-i.o have had , CQinsiderable experience ipf of the 
I \ r- lank mo^idtain that no such trouble is eiperteutjeA 

It IS commonly’' supposed that these tanka are CHpaV)3c of 
pn uuciiig an ctfltteiit of sufficient purity to be discharged into 
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t n*aun thia'is iQiot ihe|^ 

I ijatAtign 


act as otlu^r prr- 

, , , of8f«iwa5g«u 

Methods .i;bi:^li|alingr i«dth the SJodg^.-rTho siud^^. .s 

(l< alt 'wHK TOriety of Vimys*/ In tho caso of ftmall tow ns 
< onvemolifeiy: axtufttod in agricultural districts, farnior-s uj!! 
usually^ndortako to remove it without further treatixicnt, iVor 
i‘f charge^, and in some casf»s they will evou pay asnmll sum 
for ^iJxe privilege. This umtliod of disposal of the sUulgo is 
not usually satisfactory, as it is often allowed to reumiu on tin* 
spot for a. long period while decomposition is goingten, until it 
may suit the con veuiernv «»r (he fanner to rcMuov'o it. 

ini^othcr cases, as in lUnningliam, (In* sludge, is deposited <‘!i 
land, and when it has hecomc eoinparatively solid, througli 
percolatioa into the S(nl and e\uporation, it i« dug into (In' 
ground, which is afterwards croj^ped. In some cusch tho sludi e 
is pressed into cakes in filter pr< .sses, and sold or given away a . 
uiauurefror burned and inanufaetured into cement. The quest mu 
of dealing with the sludge i.s not the luasl (Utli(‘ult one in relation 
to sewage disposal. 

Before describing the metliods in use hn* completing the proe(* s 
of sewage purification it will t>e convenient, to describe shoillv 
certain processes which are now greatly in favour, and w}‘)« li 
in all probability will entirely su[M.‘racde chcuuieal precipitat uei, 
at any rate in the case of ordinary domestie s<!wagc, nnd, ji,;, 
the same tirnt*, greatly Kimplify the shulge (lillieulty, i re!er to 
w'hat aro kiiow’n as hiolotjiatf. method s of sevvugo disjK)Hfil. 'I lu 
term is really somew'hat misleading as the final stage oi ;il! 
methods of dis{^f>sal, whether by land or artificial filtration, \ •> 
i biological or, in other words, a haete.rial proeesfi. The mu * li y 
then consists in taking advantag«r of Nature’s lucUiodM in ord. r 
to effect the whole puiificaiifui jirocess and pot merely the fnid 
stogeofit 

three njctho<ls at present in use for the pr<- 
narjri|^toent of crude sewage by biological proccs.se-, 
tOipployed ill the case of two being anaerobic, an 
in other words, in the first two air is excij 
"" a in which the process is conducted, when a ., ui 
►pjs encouraged. 

nown an^robic method of preliminary sf wa- •• 
by Mr. Sibtt-Moncwff, wfr, 
iidrahee the question of biological w n /**- 
' differs from the septic taiik method next li- r, 
First, th< 



in; - 
tin- 

lit 

n i 


done 

di^p/jisat, 


r;ou(’d in twp respects. 

11 ternKid, i* feticoyered, and, secondly, the sewoige u, 
uuotd at the Xottdbi and has, to pass upw-ard thio.igh 


e ** cultivation tank," < 

,jti O- 

,a»gc* 
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/' 


])ioces of flint 

fillod. Tlye prpcei?$ is ^ cpiltii^kious onp, liitd clearly 
(Icinonstrated, ■ ;ty a plant, whicb, ^|br upwards of 

two years, Jiasdbeeu finccessfully liquefying ihp Iiig^ conceu* 
t rated Sewage of Caterham Barracks, that no clWg^g whatever 
takes place. The tank is specially constFucteq to pncotirfige 
tlie uniform upward flow of the sewage fliroughPufc its whole 
area, in order that every portion of the sewage may effect its 
jiassage through the tank in as nearly as possible tlie same 
length of tinie; in other words, means are adopted to prevent 
currents, and .so avoid the rapid passage of a portion of the 
sewage from the inlet to the outlet and the couipardtiv^e stagna- 
tion of another portion, lliis is eflected by means of a longi- 
tudinal channel on the bottom of the tank into which the 
sewage is discharged and from which it passf‘s upwards through 
a ])erfo rated iron cover. 

The flints, w whate^er niateiial may be, used in the tank, 
servo a double purpose,, lirst, they entangle the suspended 
solids, and, secondly, they provide a surface for the. growth of 
till' organisms which aje thus brouglit into intimate contact 
with the whole body of sewage as it slowly passes upward 
through the interspaces. 

Another of the ansorobic methods, which is known a.S the 
‘‘septic tank method,” was introduced by Mr.. Cameron, 
the City Surveyor of Exeter. It consists simply of a c oyer ed 
tank of a capacity equal to at least 24 hours' flow of sewage, 
and tlie liquefaction process is brought about by tEC m®ipli- 
catioii of the organisms already in the sewage. In iprder’that 
tin? sewage may be disturbed as little as possible thq, inlet as 
AAcIl as the outlet are submerged. That very complete lique- 
faction of the suspended organic solids does take place in this 
tank there can be no question, but whether the methpei is the 
best way of accomplishing this is open tq question. cost 

ot constructing covered tanks to deal with a large;1^IU3te of 
sewage is undoubtedly a strong argument against ;ttie ^ 
but now til at it has been proved, at Manchester 
that the covering is unnecessary, the probabilit^4%J4^§' the 
system will receive more favourable attention^. 

" It will be seen from the description of the 
and Cameron tanks thlSb neither method neem^ of 

fall, an important consideration in many pi£|.ces. 

A third method of preparing crude sewage for tlfei final puri- 
fication process is by means of large-grain sBfobic biolo- 
gical filters, although in this case also the process of lique- 
fying, di^^ing, or peptonising the solid orkanic matter in the 
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sewage is no doubt I^tly W aerobic one* Tbe crude sewage, 
after subsideiaob of in a detritus 
tank (a W'Msb case of tlie 

two passed dowi^^ij^^s through a 

filter of paraol^^^ Tho filter is wort to 
allow b||^|i^tion, *^d it is While resting^ in S;U ^lS|5Kl)ility, that 
the the organic solids entangWa' iii the filter 

is in most^toive operation. : 

Granting that this metliod is as efiicacious as the other two, 
a point Which will bo discussed presently, theoretically it ought 
to ha,ve ',the preference as tlie process, being ferobic, is a more 
wholj^Sfllbib' one; it must he remembered, however, that it 
invokes ^^oss of fail. 

FilfSrsiucIi as have just been described are also frequently 
worked contact beds, a method of working which is referred 
to later, on. 

So we have been considering the preliminary process of 
sewage disposal onlj'^, except in so far as it was necessary, from 
an explanatory point of view, to refer to the final purification 
])roce$fies^ these latter iiave now to be considered in detail. 

Intemittent downward filtration is the term applied to 
that form of land treatment in whicli the effliumt drains are laid 
at considerable d(‘pth, 5 or G feet below th(‘ surface, and in 
which tho sewage (after precij)itation or other preliminary 
treatment) is turned on for a certain number of hours (8 hours), 
with intervals ^16 hours), during which it is entirely kept off to 
admit' of free" aeration of the soil. The clarified sewag<‘ is 
conveyed in open carriers along the surface, and by a system of 
sluices it can be directed on to any part of the area which has 
previously been specially levelled and underdrained. The great 
object is to bring the sewage at regular intervals in contact witli 
the soil, irrespective of any vegetation, but, by an arrangeim n^ 
of ridg^ jand furrows, certain root crops may be cultivated, fuui 
in process of purification may be as§iisted, while at 

the a small return is obtained from die sale of Uie 

prbdj|ifi^% By such a system, properly attended to, and where? the 
soil^^ril^larly suitable, it is said that the sewage of from live? 
huiiffi ^^x]qn e; thousand inhabitants (if previously thoroughly 

may be dealt with on 1 acre <>f land, 
is very simiJar'^tb- land filtration, 
wi til that gii'eater attention is paid to tli# clipping 
of of land used is very much larger, and the 

sewage is|iisenarg^ from surface carriers at sucli times aiaJ in 
sucli quantity as vegetation requires, or will admit of. Tlio 
carriers are cut abo^t 30 feet apart, along ridges, with a gentle 
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8](>j)e on each sido of of the 

sewage. ponstaWfLIJlJtitiiiW id the 

sewage is d,nd 

on to a as tiiis would cause thus 

prevent pi?<^per aomtioii of the so^, Th^ case, 

is drained at, depth of from 3 to 4 feet, and t%;#Tittotity 
of laud required is said to be 1 acre for each huhdi^dvof. the 
])opulation, provided no previous treatment beyond, st^ainiog 
is ill use; with preliminary treatment, however, by pr^ipi^atioTi 
or otherwise, the sewage of twice as iniiny people, if hot ihpre, 
may be dealt with on 1 acre of suitable laud., Irrigation with 
ci'ude sewage usually ends in failure. 

Italian rye-grass is the most suitalde crop for sewa^p^ariii 
eiillivation, as it grows very rapidly and absorbs a large qnwtity 
of moisture. As many as three or four exce llent crops may be 
cut during the year, and it yields a fair return as a food for 
cattle. Hoot cro])S and cabbages may also be cultivated, but all 
crops which do not admit of the regular rotation of the sewage 
over the whole area at short intervals must be avoided. 

Biological flltration may become a necessary expedient in 
cases in wliich suit||i)le land is not available, or as an adjunct 
to land treatment ^vliere sullicient land cannot be acquired. 
Indeed, so successftl have modern artificial filters proWd lately^ 
when proper attention has been paid to the details of; ijheii 
construction and management, that there is a tendency tO look 
to t hem rather than to land in the future as the most phictii^ble 
m(Mns of sewage disposal. Owing to past failures, ahe^j^h^ci- 
l)ally to ignorance regarding the princij)les to be observed 
working of such filters, the Local Government Board # 
refuse to sanction any loans for artificial filtration 
anloss an area of land is also provided for supplehi0,ltt^try 
.I't'iitment. It is likely, Imwever, that this stipulati|)i^','^ be 
aiieelled w'hen the Royal Commission on sewage 
is now sittings have presented their report. . : 

AVhen artificial filtration was first introdb^d, ;m^^^ere 
composed of sand and gravel in combination with, or 

cor tain proprietary materials, such as pol3i*it6^d 


but, as it has now been proved that exceUcnt be 

obtained by u^ing simpler and less expensive is 

unncee|sary'''tQj‘:bpcttpy space iu referring 

P"or somfe yfwttrs, extensive experiments with 'si%|p:A^|inci^ 
filter, have Been conducted by the State Board of 

^Massachusetts, and these were followed by similar work In this 
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country, whicli has th pur iofomation, and gono 

H long a reliable and 

con 

xnechanical 

straineri^'^P|a,;Sj^^'1bh«y ihe &||hg'cheittically 

in solntioni^ ‘in ,t|he'¥pfifeirihrough the 
agen^^oll^ijl^ifena which develop in their'inte^^es, success 
depen^^^Ppiiit the regular intermission of "^the jp^ppeSs to allow 
of tB0.%pi^ttgl) aeration of the filters. f 

HerM'it' will be convenient to refer to two ni^thods now 
adopfed^lh charging artificial filters — one in which ihe sewage is 
run ^ to the surface of the filter, and re^gulated so as to pass 
through it in such volume as shall not lead to water-logging, 
the operation being conducted intermittently with intervals of 
entirp rest for aerfttion ; the oilier in wliich the outlet is closed 
an^i "'the ‘filter is filled to its utmost capacity, the so wage being 
ullp^ed'to remain in contact with the jjarticles of the filter for, 
saJ^^^tW;p hours, aftc?r which it is suddenly run off, and the flit cm- 
is allpW^d to stand empty for a simihiy period for aeration. Thfi 
aut^pr has tried both metho<lr under identical conditions, and he 
liaSiuo h^if^^tion in saying that, in Ids oi>inion^iifar letter results 
are obt^ihed by the first than by the seiAd. winch is kiionm* 
method. ^jL 

■ t®Woek’s bacteriological filter (inf. 90) is designed 


9'' H,Mid 

^ 41" IWUruTpl 
4}" J'llMli ' 




I (J" Peai. Ofcivc'. 
» 12" Ftljblca. «<i 


Fig. 90. 


E jing, as far as possible, bacterial growth, 

lisms with air by artificial means, so as 
st. extent the nitrifying process. Tho 
Won of the filter, and it, together with 
from a descriptive pamphlet pub!i.sh('d 
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l>y the inventor, will enable the reader to understand its con- 
fctniction and aetiou,:— ► , i-/ 

“The liquid to be filtet'e<} isr rua eveii^ by 
int ans of ,$]Unt channels, and passes downWai^s t6 th^ drains 
f^hown in the bottom layer of pebbles, whence in a 

jmrified condition. ■ 'j': f/ ^ \ - 

“ In the upper layer of pebbles are imbeddeid perforitted pipes, 
or pipes laid with open joints, by means of which air is forced 
into the filter by a blower or other similar arrangement, and 
finds its way through the whole body of the filter and out witli 
the purified liquid through the drains, which have a free 
discharge. In its passage through the filter the liquid is only 
allowed to percolate slowly down by the top layer of sand, after 
j)ussing which it travels somewhat faster in thin films over the 
grains of the coarser material below^ and thus presents an 
onorrnous surface to the purifying organisms and to the air 
contained in the interstitial spaces. 'J'he air pressure required 
is so slight that tlie requisite power and the cost is very staall 
indeed: about horse-power being sufficient to supply The air 
necessary for the purification of a Liillion gallons of sewage. 

“I’he surface m the filter is divided up into small areas by 
divisions extending a short distance below the top layer of sand; 
tlio liquid to be filtered can thus be diverted at wdl^rom any 
one of these spaces by shutting down the sluices in the divisions, 
so as to allow of the surface of any section or sections being 
cleaned without interfering with the working of the lower part 
d the filter.” ^ -5 :, 

So far, this filter has not been put to a practical test a 
^^rgi' scale, but excellent results have undoubtedly been obtai|^ed 
it in experimental trials. 4'vr 

j Coke breeze has recently come into prominence as a filteifhg 
^(liuin, owing to certain experiments which wer6 conducted by 
Pihdiii, late Oliemist of the London County Ooui|cil.;4;4n 
(irst instance, various materials were experimented \y?ith.pn 
a small scale, and coke breeze having proved to give tap 
results, a filter of that material was constructed bn a 1^^ 
scale. A filter, liaving an area of 1 acre, was coij^|i;ue|^dr bf 
.‘1 feet of fine coke breeze covered with 3 inches 
varying quantities of tank effluent were passed thrbug}i^4l?d^Silig 
the twenty- four^vhours. Although, as already 
not been the autborb experience, ,Mr. DiMin 
obtained tho bps, results by closing the ouf^et the 

filter full of ibnt effluent, which was allowed to for one 

hour in the filter, and was then rapidly liberated, an hour or 
more being allowed to elapse before refilling, to allow of aeration, 
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und every seven, or eighty the was allowed to stand 

empty for experiments 

are set fo?^ in ^ i>y in 

( )ctoVer, .would; apf)ear‘^ttat wry fair results were 

obtained as 1^000,000 gallons ^ftauh effluent 

through^li6y|flter ih twenty-fou : ' 

CO|£tv !ip! %lite form of fine slack, was introduced as a sewapjo 
filtering .medium some five years ago by Mr. Gatfield, the 

<*n£^iueer* inV oharge of the 

AVolver^in^ton Sewage Ni^l^mr/foeeN 

Works* and since then it iZVoi?. l^sof^ro pA/frsPSP 

has been thoroughly tested 
by the author and several 

otliers who are interested J ■ 

in the subject in the Mid- ^ 9 

laud Counties. It was the ^ gl 

unanimous opinion, after Wm 

most careful and prolonged ^ Wm 

trials, .'that the results were M ^ ' 

surprisingly excellent, and M um o/^' ’ 

in som^ respects plieno- 

raenat ; Por upwards of H 

tw^elve: months the autlior iM M 

conducted continuous ex- ^ ! 

periments with three classes S ^ 

of filters — namely, coke » ^ pB 

breezeVcoal (Garfield's), and em L.1,.. UJ 

Lowcock’s — using for the 

purpose the precipitated coTce£ree^FiUer \ — - .1. 

efflui^t of a town in Staf- ‘ 

ford^ire, each filter being zovucoefek n 

worked under identical con- ^ 

ditio^l filters were Ca^rfieidi root - ■HBi^ 

worki^'td the ordinary way, e ^ 

notmill^hargingand dis- j ^ i 

oharkng^m;^hod, the tank effluent being applied for twelve 
hoiirclUSe the day (at the rate of 400 gallons per yard surface 
of fiS^iilr hours) the other twelve hours being 

TfaW interval, of course, is not supposed to 
be Lowcock’s filter, but as a matt(‘r of 

-conveiftl^^^S^ithi^-’Case kll were treated alike in this respect. 

The^lSi^^ro^tW'obtained are shown by the foregoing diagram 
(Fig. fe?ni of percenta^ purification, as indicated by 

the^edliction of Q^:ganic ammonia and the amoui^ of o.xygea 
consumed, and ailW the amount of nitrification effected. 


CoJceZree^^filWr L 


Zoufcockh n 


Car^tdiraat ' 


Fig. 91. 
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^ For the inform^j^n^ ’^itli analy- 

affords 

inatter,'*^|i3i^'tfe<5refore, of ^ Also, 

the am#ttp‘;of nitric nitrogen in the 

extent 6f conversion of putrefactive nitrogenous 
ill the tank effluent into nan-putrefactlv© idtrog^cihs com- 
pounds, so that the "higher this figure ia, the nabre|4ct|^i^as a 
general mle, is tlie purifying power of the filter.,, 

it will be seen that tlie effluents froni^ tho lio*#0^k and 
Garlield filters are conspicuously purer than those frOjh tlie 
coke breeze filter, and that of the two first mentionedi "tl'^;field 's 
fill er gives the best results. * 

As the outcome of these and further trials of coal as a filtering 
medium for precipitated sewage, these filters havU heen^ con- 
structed on a large scale in several towns in Staff6i*dshire, to 
replace land schemes which have proved failures owing; to the 
unsuitable nature of the soil. Before tlie recent rise |h*thb price 
of coal these filters in Staffordshire Were constructed at a of 
about 10s, fid. per cubic yard, including Is. per yard\llbyaity. 
As regards the construction of the filter, it is important lliat:ihe 
<'oal should be well wasliod, so as to free it from dust; ;thg"^bdy 
of the filter should be composed of particles that a 

j 'j-iuch mesh and be rejected by a ^^^-incli mesh, the tippeVl^rer^ 
to a depth of about 0 indies, being a mixture of the^e 
indi, and the lower few inches, overlying the effluefitljli^es, 
■J icing entirely of ^ to -J inch. The total depth of thb;fil^^^^ld 
uiot be less than from 4 feet 6 inches to 5 feet. . ' C 
r 'J'liat sewage can be successfully disposed of by (bhe^|<S^®^re- 
aijiitation followed by bacterial filtration of the clarifiTO%i|pfent 
now a matter of comparatively ancient history, 

«iiely that the fact has been demonstrated thfti 
roeess Can be effected by biological means. 

;at it is qtiite practicable to eflect the 
, -riianic solids by biological methods and so get 
wlieJming sludge difflculty by presenting the^lPII^|^|:)ipic 
constituents. of sewage in a soluble form for^t|h6^;^|Si^|^P^^ife 
change. Wifi j^av not yet bo' in a position, 
biological ,w|;SbtiBi:at present recommend^*; 

, doubt this; -extent 

stunces in'ehoJi^i^ev^pKairacter. can 

it be sp id that w^' have s-rnvefi at''finality aa 

to the best means of availing ourselves of Nntu^*k 'process 
but that we are on the right lines is perfectly certain. * 
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^ filters, in. 

< 1 i usi 

as posi^M'|l^{^^0jp to' blcing abdiat’ is the 

final to allow of sowag€i‘baiiifj^;'9,^|ji|ia^^^ into 

strea^k^i^ilK^ut the .risk of subsequent putrefaoliv|i changes 
taking To bring this about, as already stat^, one of 

two methods is now employed — either cq^t^act beds 

or 0n the face of it, in view of the fact that ‘thorough 

aeraitiw i3 hpw essential, one would expect to obtain better 
results fiN>nl filtration than from contact and this accords with 
tlie ahjjhqry experience. No doubt the contact niethoci has its 
advantages from a practical point of view, as it is a compara- 
tively ; siinj^O matter to fill and empty a tank at intervals, 
whei*^^ not easy to provide for the uniform distribution 
of tiiO sewage over the surface of a large area of filter; this is 
a considor«fction, however, which must not be allowed to weigh 
agai^t idbimportant essentials,, and the solution of the difiiculty 
will 'n<i 4oubt be forthcoming when engineers are satisfied of 
the hecessity for it. 

Tbq following short account f>f the working of an expert 
men^l-biological plant for dealing with crude sewage in a 
towiiH'jfh .'North' Staffs may prove of iiitenjst. In this 

casfif, wli^^tqver the method of disposal, it is essential, owing lo 
the position of the outfall, to pump the sewage, and this l)(iin% 
so feat more or less was immaterial. Two distinct |)huit.< 
were constructed, each consisting of three filters 4 feet G in(;lM‘s 
clee|§,and arrifcnged at such a level that the sewage coulfl p;isM; 
thi^gb each of the three successively. One set of filters w.u 
coulty^qte.d; the first of broken saggers, a waste which is phmti 
ful|L^,.;^t^ry towns, the second of engine^ eshes, and the 
of 1*^ yards. After sqme month •» 

this plant broke down owing solely to crumblii ‘ 
otjU^^^^^^^posing the intermediate filter. This occurr-fnij^ , 
sei'^^^tfm'^tcellenfc object lesson, in showing that ashos 
not purpose, a fact which the Massaclius«'.tU: 

exp^^^^^^]^/^e$tablish, although this was unknown to the 

;filteril. . although of the Same depth as tlie 
area and were entirely composed of' 
material 'consisting of old broken 
earth for the purpose of packing wart* for 
firing. Thw^%§i' W riddled to the necessary si/cii 

from below up wavdstas follows: — 
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First filter — 12 ins, » in. particles, :ai?d 3 ft 6 ins. == i in. 

particles^ ;; >vn'- 
Second' filter^lSi" ins. 6 ins. 

«;= A'in.' particles. . '■'* 

Third 12 ins. ~ J in. particles^ and 3 "ft.; « fV 

particles.' " ' V' ■' 

The sewage in question was what may be describe as rather 
a. strong domestic one, there being a considerable .nuinber of 
slop-closets in the town; it also contained an element of 
brewery washings, although not enough to warrant its being 
looked upon as a brewery sewage. The crude sewage, after 
subsidence of detritus, was discharged on to the, filters, and, 
with the exception of Sundays, when they were not worked at 
all, the routine practice was to work for twelve hpurs during 
tlje day and rest for twelve hours during the night, the rate 
of fioV during the greater part of the twelve months, covered 
by the experiment being 200 gallons per yard per twelve hours. 

The following figures ^represent the important means of the 
autlioFs analyses of the se\vage^ as applied to the first filter, 
.and the three filtrates, together witli the percentage improve- 
ment in the filtrates compared with the sewage, as estimated 
on the reduction in organic ammonia and oxygen absorbed:— 


tc . 


Parts per ioo,ooo. 

Psrc;ektacb ; 
Improvkhent. 

SAMPLB. 

i 

No. ol 
Samples. 

Organic 

Ammonia. 

Oxygen 
Absorl)ed 
in 4 lumrs 
at 80” F. 

Organic' 
Ammonia. . 

Oxygen 

Atsoxhed. 

Sewage, . 

9 

1'I32 

4-288 

55^3;;v 


.1st Filter,. 

i 

15 

0-506 

1-746 

■ •' v)s»is' 
r/'0]X 

,'11(1 „ , 

15 

0-156 

0-698 

86-8 

t/i’d ^ 

j 

18 

0.-096 

0-638 




I'uring the ;|^||ve months the filters were 
estirjaied that of wet sludge equat 

the available ;,eapkoity ; of one of the filters,; of 

almost entirely IfpL the first filter, and the filjfer the 

A^nd of the period were as clean throughout when first placed 
in the tanks. It may be thought that this res^t has been 



SEWAGE AND REFUSE DISPOSAL. 



arrived at by me^!9 of but for two 

reasoTis degree of. 

])iirifioatio^; bp^d'’|b^;;^]bUtiM/,by Sltotion, tlir 
first x^^on teing^tbs&'^&i stream 

into which ifip effluent of the town must be discbur^ed is very 
scnalh and; therefore, a high standard of purity was essentiaJ, 
and tlm Second/ the fact that as the sewage had to be pumped 
in any ca^e^, a few extra feet Avere of small roomeht. At the 
same it will be noticed that the filtrate even from the 

second filter is of sufficient purity to satisfy most authorities. 

As the, outcome of tlicse ex})criinonts the authoiiity ba^e 
deterinmCd to construct works large enough to deal with iho 
AvliolC' of tnb sewage of the town, substituting a liquefying tank 
for the first filter. 

The following short summary of the salient points in this 
necess^ily hrief account of the biological methods of sewage 
disposal may be of assistance to the student. To insure success 
the fa^Wing conditions must be ooin])lied with : — 

of screening and subsidence in 
small lifeks, of the large suspended matters and inorganic 
solids,, such as road detritus, &c. 

2. The liquefaction, breaking up, or digestion of the sus- 
pended solid organic matter so as to prepare it for the final 
conversion into more stable inorganic conipouiids j which may 
be effected— 

(a) By the Scott- Mon ermfi’ Cultivation^* tank, 

(by By the Cameron “Septic** tank, which need not t 
covered. 


(c) 'By large grain filters, composed of various materials, t 
which may be Avorked as filters or as contact beds. 

3. The further conversion of the now liquefied sewage 
meto$. of nitrifying serobic organisms in finer filters cdm])o: 
of m In this case, also, the beds may 

wqr^^d'bia the “contact” method or as filters. 

as yet are by no means agreed as to whicli cr 


binp^^|^^|ro/above methods is the most satisfactory, but 
^utn<^ ^ place them in the following order 

Barge grain filters used as ^filters. 

“ Cultivation *’ tauk. 

“ Sentic ” tank 


“ Septic ” tank 
grain filters used as filters. 

Sv^fflall grain filters used as “contact" beds. 
There many, points in the details of construction and in 
the working of biological plants which have yet to be decided. 
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Sewage ia by wliat is 

known as. 

the sewaig«';.^l 5 ^n|:i^rdiit^i’y>gnculttt^_^ 1 

foot i& to allow of its .|emgrp;%i^^||^^;land and 

upproptfia^ ^J'Vegetation. This plan & tqpen #; W objec- 
tions ^hfefifrehder it unsuitable for cottages, iiiiigly^ oir % small 
group$/V I^e drain-pipes, unless periodically^rene^l^/^e liable^ 
to clog, ind there is a danger of the sewage^ not 
distributed over the wliole area unless it is first 'passi^ i^to a 
tank which will periodically and automatically disobat^C it in 
considerable volume along the drains. These ; are ,6onditions 
which may be practicable in the case of vdlages and estab- 
lishments, and in such cases the plan is a good one. . ; ■ ' 

In certain villages where this system has been snccfe$$fQlly 
adopted, the sub-irrigation drains have not required renewal for 
from five to seven years. 

It may be well, however, to caution those who propose to 
give it a trial, that, as success is dependent upon tho nature of 
tJie soil, and ujjon the manner in which the scheme is carried 
out, it is essential that it shoul J be entrusted to one wlito has 
liad experience in such work ; indeed, the services of an t^ngineer, 
whatever the scheme may be, are distinctly advisable, ai3^4 in 
the end will prove economical. , . ^ 

Cesspools, without overflows, properly construete^< ;^^nd 
I • cntilated, and placed a safe distance from house wells, 'yriH 
)al)ly be found to answer best for small houses and jCot^ges 
'/in lJii? country, where no system of sewers exists. Tbe ce^i^ool 
mast havve a pump attached to it, to allow of* the 
, n gularly re'jnoved and placed on the land. In the oas©:.of |arger 
i lumses, with L^ind available, an overflow-pipe for irrig4tj9pS:pttr- 
j )ost‘s may be connected with the cesspool, which ou^t^>be of 
4 Mmill capacity. Means of easy access must be provide4<feJ:'^^^|ait 
: jf occasional removal of the solid deposit. ‘ 

'-I Ct sspools constructed of porous brickwork, of 

* . M;r(‘()latioa>through the bottom and sides, ought to 

.. condemned. ^ ^ ' 

< ^ cases in which cesspools are admissible, tbat isf^ 

I .^tter means of dealing, with 

practicable, ^they mfist be be 

tlio available'#, rend^rmg ,it 

almost entirely 

end of tiie period ^iP 9 «rse, it is necessary to shaking the 

m the tanks. It nfiJ^kd day is first, laid .on the bed of the 
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Jliulo, and upgij lithe the walls, 

one distance, 

and, of the 

tli(j bi*igl|^l&f5Sn4fiW''»oi^ ’IS fillekilup 'Which 

musfc4|®i|^igttglily well rammed down; anotheir^few^! lines of 
brickc^;^0xi' laid, and the interval similarly fill^jtip, and so 
on uniil:i&e^;W;hbie is complete. To avoid disturbing lie brick- 
worjfc>;^M)favtee process of ramming the clay is gding oh, care 
mu^jp^vtftken to “ stay the walls across from side to side, and 
the f^^striits ** should not be removed untU the cement, to some 
exteiii^fliaB set. , 

Anlarbhed roof has next to be built, in which thred openings 
must left ; one for the purpose of gaining access to tlio 
cess|»Qb}, in order to periodically cleanse it, the segshd for 
conhed^hg: a ventilating-pipe, and the third for fixing a pum[>. 
A picliiperly-constructed rnanhole-covcr is best for the first 
purpgfiig,t although a movable stone slab will answer. It is a 
common^^ though objectionable practice, ’in fixing the ventilatiiig- 
a cesspool, to take advantage of a iieigiibouring tree r<»r 
a snJ^OJj^r’witJi the result that the swaying of the tree ultimately 
Connections and, if an iron pipe (which, howovei*, 
oug]litf|3iiptfto be used for the purpose, see p. 13G), breaks the. 

stationary object, such as a post or, if possil)l(‘*|ji 
be made use of. 

* Fgr/the purpose of emptying the c(‘Sspool a chain puinpi/" 
moi^t'^.snitable, as the inechanisiu is simple and doed not get our. 


o|o^d0r.i; 

‘ Ar f syphon intercepting tra]), witlj an air inlet on tlic house 
sidjetj^t,,§T),.inust invariably be placed between the cesspool ami 
the;1|o^O*?a(tid near to tlie tormer. 

of the cesspool must be regulated in accot^noo w ir,l . 
establishment for which it is intended> but tlu- 
better. , 

“"T^^S^IAsiing on to the next subject, one word of wamiM'^o 
, have occasion to consider this imporKij 

of -sewage disposal which are brought out .-u-o 
in glowing colours, and, if only one half 
of favour proved to be correct when they 

question of sewage disposal ue(*d 
no loi^^^^^j^^imitary authorities.. - It is a highly* technical 

who are familiar with the geuf'ral 
principles# experience of the difficulties 
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whinli have to be overcome, are in a po^itipn to advise in tlie 
matter. For thif ifeasonj it is authorities of 

.small towns in all shouU obtain 

engineers before committing themselves td a J scheme of any 
magnitude, iio matter how plausible the'arguinentjs jvhich are 
adduced in its favour may seem, or how satisfaekit^, to the 
inexperienced eye, an effluent from any works ma^ appear to 
be, especially when the visit of inspection has been arranged 
beforehand, and thus those in charge of the works have had an 
opportunity of taking (‘xcoptioiial precautions that everything 
may appear to tlie best advantage. As a rule, local surveyors 
of small town.s liave not had that experience which alone can 
qualify a person to speak with .authority on the subject, and it 
must not be forgotten that a method of disposal which may 
answer in one case may prove us(‘less in another. It is important 
also to remember that it is a chemical and biological as well as 
an engineering question, and the chemical composition of the 
sewage (which varies greatly in ditlerent towns) Inis to be tak(m 
into account in forming liu <»piuiop as to the method which is 
likely to prove most satisfactory.' 


' ' I.* 

Excrement and Refuse Disposal. 

, .^er. - , ^ 

tc J HouSG-refUSe consist^ of ashes, dust, food scraps, bqtb animal 
^ij.iul vegetable, waste paper, <kc. ; in fact, all waste material from 
a household which does not enter the drains. Under certain 
circumstances this mixture is likely to become a source "of 
t nuisance ; it is necessary, therefore, that measures should bo 
- taken to prevent this as far as possible. 

The gre^t principle to keep in view is the checking dehorn- 
'l‘H>sition, as far as possible, until the refuse can be reipbved, and 
•"1 he removal of it at short intervals. ' ; /iV ^ , 

^ '' Warmth and moisture are the great agents %^.^ficourage 
t refaction, ai^d for this reason it is essential Refuse 

• liiatter, while it remains on the promises, should dry 

and not exposed tO the sun. Dry fascal matter, CQtat»ihvtively 
speaking, does not decompose rapidly, but when /jii&ed with 
winter, or, wjiat & worse, urine, the change almos|.i^^ 
takes place* , Crarbage and all organic refuse a^re to 

aivi' rise to a 'fitdsance during decomposition^' ^ same 
conditions favour the process in this case also. 

Privies aro constructed on difier^t plans, according to 
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wlictlier it is i^tend^d , t%y fiHo the fteces jind 

iiiiiio oaly, Md jgeiierlfcl refuse of a houso- 

h(.i(i. , ^ 'r',;. "■ ' ' 

The represents the secUoh of a built 

l(n a mai^(i^v'^«eptacje^ and for excreta only^ iOt n^eeordaiicw 
with the’^hireiofrents of the model bye-laws. Iri this case, the 

s(‘at of.the ptiyy is 

hinged SO tb allow 
of the pail, being re- 
moved from the in- 
side, butif it is found 
desirable to remove 
it from the outside, a 
modification, in tlje 
sh.'t])e of a door at 
tlio back or side, is 
(juite admissible. 

In order to pro- 
vide for fveht|lation, 
an opening, communi- 
cating directly with 
the external air, 

.s lion: Id be con- Fig. 0‘->. 

fetructed as near to 

the top of the privy as possible. %• 

The floo^pught to bo llaggod, or pa'v^nl with Imrd tiles, or 
other npn-^sorbent material ; eveny ])art of it should bo ai 
least fi inches above the level of tlio surface of the " ground 
adjoining, and it should have a fall towanls the door of the privy 
of half an inch to the foot. Beneath the seat, the floor on wbicli 
the rCpeptacle ‘rests ifiust be at least 3 inches above tly^ level 
of the sur|^Ce of ground, and it also should bo flagged or 
asphaltedj^the sines of this cliainber must bo constructed of 
flagging, , ajate, or good brickwork, 9 inches thick, rendem/ 
cemen^ii^he rjpeept^^ is limited by the model bye-laws 

to a not exceeding 2 cubic feet, ' 

In twIc&B of a privy with a fixed rec^oHicle for refuse, it is 
essential the ' ashes and dry refusqiF should bC regularly 

consequently the capacity of tlio 
receptajt^^&B^' be greater than 2 cubic feet. The limit of tlui 
capacit5^^||^;^e is fiied at 8 cubic feet in the model bye-laws. 
In structure of the privy is practically tlio 

same as described. The great object in limiting the 

capacity of the receptacle, is to necessitate weekly removal of tlio 
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crjntf'iits. As this is hardly possible in rural districts, the above 
limit must, there be e^Lceeded. ^ The following . sketch (Fig. 93) 
represents an arrangement which, ih the authorV, experit nee, 
an.swers admirably in rural districts, and it has [this advantage 
tliat in most cases it is possible to adapt it to eidsting privies. 
It will be noticed that the seat of this privy is higher than thti 
one just described, and, for this reason, a step has to be pro- 
vided. The object of this is to add to the depth of the ra- 
ceptacle, and at tlie, same time to allow of its floor being above 
the level of the surface of the ground. ^ 

The capacity of tlie receptacle ought not to exceed 1 cubic 
yard (27 cubic feet), as, in tlie case of a cottage, with ordinarv 

economy in the 
consunn>tion of 
coal, this space is 
ample for three 
months^ storagi*. 
By economy is 
meant the ab- 
sence of wasteful 
consumption. 1 1 
is a remarkable 
fact that the 
poorer classes, 
who can ill aflbrd 
it, arftinost reck- 
less Th this 
spect. One too 
often sees Ifiwgo 

3 quantities of hal f- 

pjg 93 consumed coal 

throw|L into the 

privy cesspit, a practice which renders the refuse useless as a 
^manure, and for that reason the farmer, who otherwise might 



^ willingly remove it free of charge, declines to do ep. . 

in this arrangement of privy, '.the ashes are thrown :in from 
the outside at a door (C) which covers a part of thp receptacle 
built out behind, the back wall of the privy being cut short 
in the form of an arch, the top of which is a little below the 
seat of the closet. Immediately under the lid, and fa^ened to 
tho top of the back wall of the receptacle, is a shoot (A) made of 
sheet iron, the sides of which are slightly tumi^ upwards, and 
which is adjusted by two stays connected with the arch of the 
closet wall, at such an angle as to direct the ashes on to the 
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excreta. Below this sb^t Is azv; opening (B) in the back 
wall of the .3^cei>tacl^^ provided with a door, throu^di 

which the rrfuse may be raJked^a^ the slightly curved door on 
to a stone sl%t>( from whence it is carted away. 

Yanous, contrivances, connected with privies, have been intro- 
diicod for til© purpose of screening the ashes, but it is seldom, it* 
<‘Vor, found that the poorer classes will make use of them. 

Inhere is one plan, however, which answers well, and tliat is 
tlui old fashioned one of constructing a small pit on the hearth 
under the kitchen fir<3 place— the only one that need be con- 
sidered in cottage property — and covering it witli a inovuhlo 
screen with close bars, so as to allow the fiiun* asli to pass througli, 
Avhile the coarser remains behind, and can with little trouble b(^ 
rt^placed on the fire. The author’s att(3ntion wfis first directed 
to tlie practical utility of tliis arrangement when inspecting, on 
-one occasion, a series of privies attached to a row of cottages, 
Avhore the small character of tljo dis- 
carded ashes in each case attracted his 
attetition. The reason of this Avas ex- 
plained by the existence in each cc»tt.age 
of oneof thecontrivances just described, 
fn constructing such an arrangement, 
it is important that the pit sho\ild not 
be too large, and it is an advantage to 
])rovide a tray as a* receiver, wdiieh can 
easil}^ be slipped out, and in whicli the 
Hsh which passes through the bars can 
bo carried to the aslipit. The above 
sketch (Fig. 94) represents the* con- 
trivance in section. The slojnng Fitr. 94. 

bottom, deep at the back and shallow 

in front, allows of the removal of the ash-tray, and admits of lh(3 
pit being readily swept out. 

Moul^^S ,8arth-ClOSet is an excellent contrivance, but, un- 
fortui^^y, it is hardly practicable for use on a large scale. 1 inv 
better country, in the absence of water-cjioscts,' ^ 

if soil m"tii^ily;;bbtainable, and serAants can be held responsi})lo loi* 
the man^ement, no better system for dealing with excretal n fust* 
can .Ashes have little or no eflfect on excreta beyond 

so retarding decomposition ; it is very d i ficr- 
< nt, howeylur^'^^dry soil, which not only answers a like purpose, 
bat also the organic matter, converting it 

into the cimdmon? in^® naturally exists in fertile soil.* 

• See Br. Bachausn’s Beport to the Privy Council, 1869. 
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After the earth hae rmaliaM m' contact" m the excreta- 
for a certain length i df time {»£3t w inay be ;,n8ed a^ciin, 

provided it ia'dried ; ihdeqdi^ it been sdtiaed by^r and over 
again (a^ nofiny .aa a dozen times)" with perfect j^lecbsk^ ;* 

A loamy iloil is by far tlie best for the purpose,’ ftlth^o^gh clay 
answers very well; sand, gravel, and chalk are, practically 
useless. ' ' ^ ■ 

A pint and a half of earth is the* necessary quantity to be 
a]>pliod each time tlie closrt is used. ' 

All of. the following conditions are essential tp successful 
treatment; — 

1. The eartli must be suiiubh* for the purpose, perfectly dry, 

and finely sifted. , 

2. It should be distributed ovi r Uie excreta each time use is 
tnade of the closet. 

3. All inoistur(‘, beyond that contributed by the excreta and 
urine, must be t‘xclud(Hl. 

It is convenient to store a suflieient quantity of soil during 
the summer months for 'use during the wint(^r, as the sun's 
may then bo utilisf^d fur the ])ur])o^A^ of drying it. If this is not 
done, it becomes lU'cessary to use artiliei.il lieat, and a convenient 
stove for this purpose may be obtained, although the kitchen- 
stove answers very well. ' ^ 

An a])paratu.s is manufact ured by Moule's Earth-Closet Com- 
' ^ .niy, which may be used in connection with a fixed receptacle 
r a ])ail. It consists of a sitat, above and behind which is a 
liopper wdiich contains a sullicieut quantity of soil to last for 
some; time ; connected with this is a valve into whidif th© earth 
fills, and which is worked cither by means of a handle, or by a 
levi'r connected with the seal; so that when the plug is ^raised, 
or the person rises from the seat, the soil resting on the vah e 
is distributed over the excreta, and when the plug is pi'essed 
^down again, or the scat is again sat upon, tlx© valv© is re- 
>.ii(charged. 

1 f the closet be out of doors (it is hardly fitted fbe^ itidoor 
ise), there is no reason why the receptacle should Upt bb larg(3 
emmgh to contain three months' accumulation, pifbvided a 
supply of earth is kept in the closet, the person uting it tnay 
a[)ply the necessary quantity by the hand, by mean's bf;b;trowel 
or otlier oonvement implement. ; ' 

From the above description, it will be perfectly' that 
dry earth-closets are not admissible either Toir cplT^lf^property 
or I’or densely -populated towns; in th© former calse, thb necessary 
details will not be attended to, and. in the latter there is no 
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facility, either, fpr disposing of the 

manure. , - / * ■ V;'.' V f 

The pf refuse naw to be considered, 

hut spatp0%it| i§^ of the <Jjiestiou being^jdiaet^Bed in any 

utiiorth&fi^ ' ‘ / \ 

In BistriCtS, piwided ordinary cftre , is observed in 

excluding |||>m the refuse lieajfi all but the hne 4shes, excreta, 
and garbage 6f the household, litth' difficulty will be exjifericneed, 
as nelghbptiring ffirmera will willingly remove such refuse free 
of charge. ‘ It is not, however, easy to insure that removal will 
be ejected at sufficiently short intf^rvals, and, until rural sanitary 
anthonties throughout the kingdom realise that it is their duly, 
not 0^7 to see tliat nuisances are corrected as they arise, but 
also to ad their utmost to prevent their occurrence, the difficulty 
wdll still continue. The inhabitants of scattered tlistricts must 
necessarily do more for themselves than those who live in towns ; 
what Js quite practicable in tlic former case, becomes an impos- 
sibility in the latter, but this circumstance by no means rcli(‘vcs 
such authorities from resj)onsibility. Carefully considered bye- 
liws, in which only what is reasonable is nMjuired of the people, 
should be in force in all districts, for this, as lor other pTirpost‘.s, 
and by theil^ I'egular enforcement, when necessary, each individual 
must be taught that he is ex]K‘ctecI to do liis sliare in work thab^' 
is essfetial to the health of the community as a wdjole. 

. In Urbnn Districts, sanitary autlioriti(*s ought themsolv<' - 
to be responsible for the removal of re fuse',, and at intervals m 
exceeding a week, although daily removal is most desirable ; the 
method disposal must vary in accordance with the natun; 
of thd privy accommodation. 

In tbe case of towns with ^^xed receptacles, in which the asluis 
^re ihixed with the excreta, the services of the farmer are again 
in pettiest/ Whon the surroundings are agricultural, and pai- 
ticut^riy when the proximity to a canal permits of cheap transit, 
comtiS^^ytively little difficulty will bo experienced, although Iln\^ 
rura|,;;&ppJation may reasonably complain of the nuisance th;i^.(i 
mus^lig^^iitom the conveyance of such offensive matter in larg?.^ 
the country. 

of towns with movable recei)tacles, the best system 
is wh^^Kpii^n as the EocJidale sy8t>ew, and this, or a mod i Ilya 
lion Oporatioii in several towns. The pails, wliich 

with tight-fitting lids, are removed weekly, 
in a central depot, being replaced by otlicrs 

wdiich Meantime, been thoroughly cleansed. A 

certain quantity of sulphuric acid having been added, in order, 
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;is far as possible, to retain the {anmonia— the important con- 
stituent from a .fertilising point of vie^^ibe. excreta are dis 
ell urged into iron cylinders, in which they are ^duoed to a dry 
])Owdcr (pondrette) by means of steam. The cylinders now in 
use liave a steam-jacket around the outside, and in the interior 
there are hollow revolving arms for the purpose of aritating the 
contents; into these arms steam" is introduced in 0 |^er to aid in 
drying the excreta. The fumes giveh off during the process of 
drying are conducted over the furnace, so «as not to give rise to 
nuisance. 

Jiy this system, provid(‘d aslies and otli^r refuse are excluded 
from the pails, a nianiiro is produeed wl]ich has a ready sale. 

A niodincation of the Jlochdale system is adopted 1;^ some 
authorities, tlu*. ]>ails Ixdng enjpticd on the spot in a collecting 
eurt, a proceeding which is far from satisfactory. Fresh pails, 
wldeli have previously been cleansed and disinfected, should, in 
all eases, ho su)).st itul.rd for those containing the excreta^ whicdi 
should bo remove<l 'vjtji their contents from the j)remises, to he 
.subjected to a similar (cleansing process previous to again hfdng 
iiiatle use of. Unic'.ss this plan I)e adopted, the pails soon become 
very filtliy, and cause serious nuisance. With regard to the 
eonservancy system for urban districts, as compared with the 
water-carriage system, it cannot he said even allowing that the 
^^ystem is efficiently carried out, that it is other than dirty 
luinsy, and expensive ; but when carried out as it usually is at 
i/pt’(*s<‘nt, tlie lutein becomes distinctly dangerous. It is im- 
possible that the j>ro.senco of so many centres of decomposing 
heces and urine in thickly-populated districts can bn^)ther than 
insanitary. 

^fr. iJerrington, late Borough Engineer of Wolverhampton, 
a town of under 100,000 inhabitants, where the pail system 
is in operation, has published an interesting account of its 
^ cost, in which he estimates the saving that would be eflected 
]>y the substitution of the slop-closet system. His pamphlet, 
^^froin which the following extract is taken, is well worthy of 
perusal*: — . . supposing it were possible , td abolish 

the pan system altogether (say in one year), then I contend 
tliat in twenty years from now (say in 1910), Wolverhampton 
would be pecuniarily henotited to the extent of £ll5,3i^0. Of 
eour.se it would cost something to alter the systein> ' Supposing 
it )st £ 2 1 per house, and if there are 13,000 pans, that ^r^presents 
i!2h,000. Then how do the figures stand for l$10;| > 

* A^JSJki rt Account of iho Wolverhampton Sewage Worhs^ with somo 
jReinc^mSp the Pan System, September, 1891. 
t ImMl probably too low sd estimate. c 
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Saving by on immediate ohftfige of pans in use 

tO'dftVj ,* '•»' • i > « . in'll lyOl^O 

Saving by the ad^Uok of l^aatowaiot^cloBOts from 

1^90 to mo, , 7 , . , . . ^JMOO* 

■' 

Dedndfe cost of oban^ng present pans, « , . 2^,000 

Cr0idit amount realised to sale of appliances, ^c., . 

Ket saving in twenty years, . . . ^110,320 + ” 

The disposal of dry refuse, in watpr-dosot towns, and in 

towns in wliich the pail system proper is in foree, has recently 
received a great amount of attention, aiuJ authorities are begin- 
ning to realise tliat the practice of depositing such refuse on land 
must be looked upon as a tiling of the past. 

In these days, it is mucli to the discredit of authorities to find 
]»lacards posted intimating that certain spots may be used as 
“ free tips for refuse,” and still inon^ discrediiahh*, is it that in 
course of time this pilacard should ho replaced by a notice to tint 
elfect that ^Hhis eligible sii(» is for sai<t* for building purposes. 
The danger to health that the occupiers of hoiiscts built on such 
sites, possibly by the Jerry builder* ar(‘ exposed to must be very 
great. Disposal of refuse by fire is tint only sale j)r()eeeding,arid the 
apparatus now available for tlio purpose, of which there ar<’ 
S(*vr3ral types now in the market., (oiables this to be acoomplihln i^’g 
with little or no nuisance, and at small cost. It is importair 
also to remember that the peoph; tlumiselves may render gn‘a 
assistance to tlie authority by burning thi) house refuse, as far 
as possible/ by means of the kitchen lire, in place of consigning it 
to the dust-bin, a fiict wliioh ought to be iiupiessed upon tlu*m 
whenever opportunity oilers. 

Destruction by burning is the only safe and efficient method. 
This is conducted in large furnaces, constructed so that the 
refuse m^fcy be thrown in at the toj), and the indestriictibh*, 
mineral part of it (clinker), removed at the bottom. Wlxui - 
oiice'tfee fite is well started, it is found tliat the organic matter. ^ 
of town refuse is largely composed, suffices to maint;ui»’‘» 

the complete destruction is effected, and nothing but. 

the n^o>jd>^|urious mineral portion remains. The heat thu.s 
rateefe Utilised for a variety of purposes ; for example, the 

St^m-jets in connection with the flues for increas- 
ing iihe pumping of sewage on to land, when the 

* By i^illiilma^lipueceBsity for providing new pans. 

+ In artiviSjl fl^re, the probable increase in the pdpulation 
during the pmod is taken into account. . 
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]<n'el of tlie surface necessitates doing, so; the generation of 
stoam for the purpose of treating the eicretal refuse, when tlie 
Rochdale is in operation; as a power for ^eneratini; 

olectrioifey, for lighting or other purposes; ti>x%i^k^:^^0VSLtion of 
steam necessary for the disinfection of clothing and bidding; in 
fact, fir any purpose for which steam-power is required. 

The clinker which remains maybe used for the. manufacture 
of cement, or as a foundation for roads, for which it answeis 
admirably. 
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CHAPTER Vlir. 

HOUSE CONSTRUCTION. 

MANt important details lelatinj; to house construction have 
already been dealt with m the previous chapters; tho building 
itself and its site have now to be consulered. 


BuiLDING-SlTrS. 


stte for a house is oft(‘n s( letted without regard to its 
fiuitajulity from a health pout of view Spi'culaLive binidns 
naturally take no interest ui the (jiKstion, landowneis aie only 
too anxious to avail ^themscdies of the ])rice ollered lor 

building-sites, and, as a rule, (In public either under estimate oi 
-are ignorant of the important influeme tliat locality and 
have on health. 


I The important considerations in selectint? a silo are — drt/'nf 
Hyhty and axr^ and, as a lule, dryness and warmth ^ 
|together, as do light and air 

^ The dryness of a site is mamly dependent upon the f.w ility 
with which rain can pass oil or thiough the soil, and the distam o 
from the surface of the subsoil water (see p. 13), It folhjw 
'therefore^ that flat and non-porous land, or land which, though 
porous, has an impervious stratum immediately underneath, is 
not degirable as a building^site. A graoilhj soil, of consider ild(‘ 
on a slight slope, is probably the best site that ^ t t 
from this point of view, for not only docs it .illotu 
facQimei for natural drainage, but, by reason of its depth, tlu^ 
eub^it%ater is a long way from the surface. On the otlui 
the surface be of sand or gravel, if within a i( w 
» hlja bed of clay, the pervious upper layer simply acts 
, 0|ld absorbs the water which lies on the iinpcu vie is 
underneath ; such a site, therefore, is not a 


drainagCi. 


^though it may be much improved by subsoil 
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Impermeable tpClxSf regards dryness, are healthy, as 
^v}lt^ir readijy rtips off them, hut in country districts the dilli- 
( ulty of obtaining ^ater in many cases mUitat^ against such 
sites. ’* 

Cha^joUl is dry aud healthy; go is sands^nfl .' provided 
(for til lb reason given in the case of gravel^TTlS oT^Consideral) 
(lej)th and uninterrupted by clay. ' , 

Clay and marl, but especially the former, are damp, and 
\inless thoroughly drained are not desirable for building^sites. 

The connection b(‘t\v(*en damp surroundings and phthillB has 
already been referred to (p. 3), and it is probable that the 
f)r(' valence of otlier lung dist*as<‘.s, as well as r h eu p pn v- 
algia, and throat Jilleclions, is influenced l)y (lamp. 

Peat land, and all soils which contain inucb vegetable or 
animal matti^r, an* unlu'althy. 

Made soils ought to be shnniHMl, owing to the amount of 
organic matter tlu'y arc^ likely to contain, which will exist in a 
slate of putrefaction for y(!ars, and render the air surrounding 
the house impure, • 

The gPOUnd air — that is, tin- air which is intermixed with 
the soil from i}»s surface down to the level of tho subsoil or 
ground water — is continually being discharged into tho atmo- 
spljcre, owing, among other causes, to its displacement by the 
dnfaJl. This is the r(*ason wliy it is imj)ortant that the soil 
which houses are built should, as far as possible, be free from 
j ^\g(Hable and animal mattco*. Tc» tlui presence of su6h decaying 
niattcr certain disease's are largely attributed. Most authorities 
un* now agreed tliat tvphoicl fever, infantile diarrhoea, and 
iliplitlieria are intimately coriiiectecr with ground efffuVia'Trom 
soils wluVli have been polluted owing to faulty drainage, cess- 
pools, ii’e. ; hence the importance of guarding against any such 
riNlvs of pollution of tlic ground surrounding houses as well as 
th(*ir actual sites. 

The warmth of a site, other things being equ^l, is influ- 
oiieed by the nature of the soil and the degree of moisture it 
contains. . 


The power of absorbing heat differs in different has 

bt'eii proved by Schubler, who has estimated it aa; follows, 
assuming 100 as the stanclard: — V 


Sand with some lime, , . lOO’O 

Pure sand, . . • . 95*6 

Light clay, . v . • 76‘9 

(iypsum, . . . . 72*2 

Hea'V'y clay, . • • 71*1 


Clayey earth, . » . , , 68‘4. 

, Pure clay, * • ^ .T 66*7 

Fine chalk, m 61*8 

Humus, , J ' ^ 49 0 
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These figiim superior the absorbinu^ 

pnwer of sand is QO^e^pare^ wit}i oousequently, how 

iiuich warmer ,1%^ is'a site; ^ Again, the eyiporation from the 
surface ,jh' 1?) is greater the damper fl is, and as loss of 
lieat resuita,^li||avaporatiou, consequently a damp site is colder 
than a dry one*, , 

It follows from what has been said that, in selceting a site for 
a house, preference must bo given to one which is dry, anti if 
there is nq-alternative to building on a damp site, it is impora' 
tive that it should first he drained. Attention should bo paid 
to encouraging the natural drainage, by removing obstructions 
that may exid^ to tlie free flow of tlie streams in the neighbour- 
hood, and thus lowering the subsoil water. The measures to be 
adopted against damp as regards the building itself will be con- 
sidered later. 

The two important requiremiuits, H(jht and ai7\ arc to Ix^ 
secured, as regards the first, by selecting a soutlierly or south 
we sterly aspect, and as regards tlui second, a sjte.*W,ell 
f r oni ot n ings^ and not closely sii'rroulnlod by trees. It 
is noralways possilde in towir4 to obtain tlir advantages in this 
respect afforded by tlie country, but t)ir‘ inore. breathing space 
lliat can bo provided the better, and to insure att(*ntion to this, 
all urban authorities slioiild adopt bye-laws defining the limits 
beyond which buildings shall not ext(*nd (see Appendix). 


Building Mateiuals. 

Bricks of good quality should be heavy and hard, and wlierr. 
knocked one against the titluir, they ought to give a chiiu*, 
ringing sound. Soft bricks aie more absorbent than hard ones, 
consequently walls built of the former are more likely to be 
damp and cold. Frost also lias a crumbling effect upon them. 
The tmtml size of bricks is 9 inches in length, by 4^ inches ir; 
wddt]t|i| ,a^d 3 inches in thickness. 

The ^|idity of bricks, as of other materials used in hou ^(* 
upon it depends, in a great measure, the 
hcalth^^^j|.f^mfort of the inmates. In certain districts tlie clay 
is well suited for brick-making, and there the cham e 

of bad.J^^ki, bejjing used is pnneh less than in other distri(;ts, 
tjjo quality of the clay, the “tempering*^ process 
entaili^":;^^jp(^ An important part in the process of 

brick-m&ing. fa the burning. The heat has to be raised gradu- 
ally up to a certiiti pointy at which it should be maintained, 
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-witliout variatio©^ for several days , should the heat 

h(‘ too gr^t, bricks Will be vifcnfied^^ i^^ 

tliey wi^l taiiraowfc53|ift'iind friable.^//.^ 

It may seem strange, but it is hdhe 
can pass through a brick wall. This may ^^antages if 

we consider how rarely any provision is Ventilation iu 

the houses of the poor ; but, as porosity is the ,kttd as 

water can penetrate wliere air can, the necessilfy for ccnstructing 
as fur as possible inifx'rvious walls becomes apparent. / 

Tlie quality of stone for l)uilding purposes varies, and 
hardness and compactness, or non- porosity, are the important 
requisites. Gj'aniie, of (;ourse, is well adapted for*''the purpose, 
but it is not met with in all neighbourhoods, and the labour 
involved in dressing it adds greatly to the c<»st of the building. 
Th« iitmosjdiere of large towiis has a perishing effect on soin<; 
ytones (those, for example, eontaining lime and magnesia), owing 
to the solvent action of rain and moisture when charged with 
gases which act cliemically on stone, 

Ihiilders often use'shmo of the most inferior nature for 
window-sills, and for decorative purposes ; it imparts an air 
of grandeur to buildings, but, owing to its perishable nature, 
the <iffect ivS but temporary. It is important that the biuider 
sliould lay the stone as it w'as in its natural bed, otherwise it is 
^nore likely to perish. 

Mortar is composed of sand and slaked lime, in the pi^opor- 
tioii usually of three of the former to one of tho latter. The sand 
sliould be clean, sharp, toku’ably fine, and free from small Vtpnes. 
lUiildors are a])t to be very careless with regard to the ff^doni 
from dirt in the sand they use. Should it contain clay, marl, or 
eartljy matter the mortar will not “sot,'^ but crumble to pieces; 
for this reason, it is advisable to wash ail sand use^fbr .the 
purpose that is likely to contain any foreign matter. 

The quantity of mortar used should not exceed wl^at is 
iK cessary for insuring adhesion and uniformity of 
Walls built with inferior mortar, especially if a large identity is 
used, are extremely friable structures, and they ard 
porous than those put together with proper material.,,^, 

Mortar ought to be prepared in small quantities. 
the sand being added immediately after the lime hc^b^iiicslaked. 
If it is/'allo^d to stand it absorbs carbonic the 
atmosphere, and when again disturbed for1ihev|i^rj^p^ 
used it will ljit?*!ipeTost much of its adherive 
Portland cement is' the material 
work ill which strength is necessary^ ^ ; s \ 
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Plaster of walls, and is usod 

in the coaatr^i^S ways, 
lime or l)urabiUty^ smooth 

ness of aro the featureis of a good 

plaster., it is diflicult to clean, and if porous 

it absoi^S .^li^ttis imi^^ from the atmosphere of the room, 
and saturated with such impuri|ty. Very inferior 

plastet^' is ' Often ^sed by speculative builders, consisting of a 
mixture Of lime and sifted vegetable mould; such a plaster 
is exci^edingly liable to break, for example, when articles of 
furnituro Oro pushed against the wall. If the walls are papereil 
a certain amount support is aUbideii to the plaster, but 
in re-papering, when an uttomj^t is made to remove the old 
])apcrthe surhico is ctulain to be more or less injured. It may 
liere bO remarked that the common practice of re-papering wallrf 
on the top of old and iilthy ])apers is most objectionable, and 
ought never to be followed. 

Plastel^ ought to be ap})licd in tliro(^ layers. The first, con 
si sting of e^ual parts of lime and sandbiixed with ox'-hairs, is 
applied on the face of the wall or ou laths. The second, or 
floating coat, is composed of slaked liiix' and a little hair, mixed 
to „the consistency of tbick en'ani, Tli^ (iiial coat coxisista of a 
thinner mixture of linui and water, soinetinies with the addition ' 
of a little fxlaster of l*aris to fiicilitaio setting. v'-i 

Keen^s cement, Martin’s cement, arid Parian cemen; 

are all mixtures of calcined gyp.suin and oilier substances ; they 
all set hard, and are capable of receiving a liigli polish. 

Concrete is a luixtare of lime or ceineut and gravel from 
which the fine sand has been .separat(‘d. Stone crushed into sharp 
fragments, broken pottery, and .slag answer the purpose, however, 
bettor,, than graved, which, owing to the smoothness of 
particles,, has less adhesive p^oI^erti^‘s. (Jonoreto is used for 
foundations, for fiooi-s, or even for the walls themselves. It 
oUgi^i W be made with cement when strengtli is of importance. 

$ls£d is,,an altered form of fino clay which has lieeri cr)ni 
^ hardened by natural processes. Its laiiiinat rd 
of its being easily sjilit into thin sections ^ 
^sed for roof covering- 
of baked clay, and are either flat {jdain 
or The latter are twice bent — that is, in orosr 

both a convex and a concave surface, to 
'laterally. 

suitable material for covering flat loofs and 


sectStS 


gutters^^because it is very durable and can easily be worked. 
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is also used to form a union between the brickwork and slates 
< flashings), and h inuch to be preferred to ^ement for this [)ur- 
although the latter is often ,,psed fo^ economical reasons, 
witli the result that the wet penetrates. 

Zinc may be used for the same pui-poses, and very often is so 
used on account of its comparative cheapness, but it is much 
inferior to lead, > 

Thatch, as a roof covering, is a good non-conductor of heat, 
ami is, therefore, hofli cool in summer and warm in winter, l)ut 
tliero are objections to it from a sanitary point of view. Being 
of a vegetable nature^ it is liable to decay, and it harbours 
insficts and dirt. ^ 

So much for the materials used in building. The details of 
construction, so far as tlu*}' are important from a health point of 
vi(‘\v, have now to be cousider4id. 

The foundations are of great importance, although, as a 
rule, too little attention is ])aid to them. In this case, ^s in tlie 

<‘.'ise of all work that is covered 



Fig. 95. 


ov(‘r, tlie speculative builder 
who has no conscience, has a 
s[>leiidid fifdd for scamping his 
work, am I becoming rich at 
the expense of the unfortunate 
purchaser of tlie property. 

Jt is (‘ssential in all cases, 
oxcispt where the ground con- 
sists of rock or other solid 
material, to lay a found^ion 
of good concrete, as a base for 
the wall footings. Unless this 
]>recaution is observed, build- 
ings erected on loose soils are 
liable to subsidence which 


causes cracking of the walls. The depth of concrete for this 
purpose is regulated in accordance with the weight of the wall 
which lias to be supported, but in no case o ught it 
than ISjincheg. In ^^th, it ought 'toTlextenS arieastO^hes 
beyond the footijjMHflie height of the footings themselves 
should corresponilBP^east two-thirds tlie thickness of the wall 
above them, and They ought to project on either side jfor a 
di.stance equal to at least one-half the thickness of the Wall 
(Fig. 95). ; 

Damp-ppoof Course.— “Unless precautions eire tiiken to 
impose a barrier to its upward progress, the moisture which is 
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readily absorbedL by the wall from Uje soil in contact with it, 
will rise, by capillary attraction, even as for as the upp<jr rooms, 
and besides daina^njj; the ^aU pajpers, w^l Tender tli^ lioust^ 
damp and n^ealthyl This is the most frequent cattse of damp 
lionses, and it is one that cannot well be remedied, except at 
considerable cost, when once the house is built, although it is 
easy to prevent it in the first instance. This is accomplished hy 
}>lacing a damp-proof course in the wall, a little above the levt l 
<)i' the ground. Various materials are used for this purpose, 
such as sheet lead, ^ 

or a layer of asphalt 
2 inch thick. JSIaba 

of glazbd stoneware n 

a I'c specially manufac- I 

T ured for the purpose. ^ 

Tlmy^ are perforated |- — - 

longitudinally, ‘ and — , . , ^ I - ' I 

thus serve another — I-fl — • — j — ' — j — 

xi.seful and necessary r~^ i 

purpose, in allowing jifj, 

^ current of air to 


pass freely under the flooring. Tliesr^ sl.d)s an* niad in diflerent 
widths, to suit walls of \arious tliickinss (Kig. 00). fSlat**! 
imbcdde<l in cement is often used, l>ut this is not satisfactory as i 
the wall in settling may cause fracture. 

The above arrangement of damp-proof course is applicable in 
tlie case of a house without a haseni<*rit storey, the flooring of 
which is above the ground level ; it is obvious, however, that it 
would not answer the pur[)ose in the case of a liouse with a 
basement, tr one with the groiind flour on a lower level than tin* 
eurface. Under these circumstances, it is necessary to construct 
an area^ round the house, or a .substitute for it, the bottom of 
which is below the level of the basement flqor, so as to allow of 


a damp-proof course being iiisertc^d britween the floor and tlu*. 
bottom of the area, in the nianuc‘r just described. The construc- 
tion of iwa area, however, is exjiensive, and not always practicahh*, 
but th0 object may be attained, at less cost, by forming 

what i|i\ termed a dry area, This practically corr<-- 

sponda, an ordinary area, except that it is covered, and is 
only supf^i^ly wide to keep the damp earth from touching tlie 
wall, (Kg. 98) that answers very well, is to build 

that pbr^i^^y^ the wall which is below the ground level, 
hollow, 'mi'ioL ibis case it is necessary to insert two damp prof>f 
courses, the one extending across the whole width of the wall 
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below the basement floor, and the other across the outer section 
of the hollow wall a little ilh|>vo the ^ound level. The acc*>m- 
pjinying^ketbhes will assist' in making the above .descriiition 
clear. 

No matter which plan is adopted, it is necessary to provide- 
<lrainAge from the bottom of the area or cavity, and, both in tlie 
tiase of the dry area and the hollow wall, ample openings must 
be provided for vetit ilatinn. tliij; reason, in order to avoid a 

FpilOe in whicli dirt mav a(‘euiinil:ite. a belUn* plan is to flU tin" 
eavity with as})liall, v\hi(h would entiirJy j»revent the penetrii- 
liou of damp. 



Impervious w alls above tlie i^roniul level are also of importance, 
otherwise drivim^ rain will piMietrnte into tliein, especially in 
tlje of houses in e\j)Osed situations, iiiubduring long periods 
of rain. ^ 

Walls may be rendered ]uactically w^‘lte^proof by coatii^ them 
with good Portland cement. Slates or tiles fastened to battens 
on the face of the wall, >vill also answer the purpose, although 
tlie former are umsightly, as indeed are the latter, unless in' the 
original design it was intended to construct tiled walls, ^ugh- 
casling/* which consists of a coating of good mortar, on which 
shingle and small pieces of flint are sprinMedi aaa^ers the 
]>urpose the work is well done, and it does aot ^ 
ilctract from the appearance of the house. ‘ if 

vgiilarly reiiewt di will also protect the >valls from damp, but 
ill are unsightly, and the latter is costly. 
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Various plans are adopted for rendering the walls of houses 
impervious to wet in the first inatatice. 

Cavity-WlUls are designed for this purpc^e ; they pract i ■ 
o.illy dou||^e walls^ with a space of 2 or 3 inches betWjeen them, 
and these are tied together at intervals by bonding-tiM of non- 
ahsorbent material, such as iron or glazed stoneware. In order 
to insure stability, the distance between (‘aeh tio ought not. 
ho greater than 3 feet horizontally, and 18 inehes vertically, and 
if iron is the material used, it ouglit t*ither to he galvauiseil, or 
coated with some other proh^ctive material, to prevent rusting, 
Tiiese walls, in addition to being impt'rvious to wet, are had 
conductors of heat; consequently, in house.s so constructed, a 
uniform temperaturr* is more (Msily maintained than in those 
hiiilt with solid walls of <*qu:il tijickn(*ss. Jt is essential that 
ample means for the voutilation of th(^ cavity should be provided. 

Aspha.lt is sometimes used 1o fill up eavity-vvalls as a ]U* 0 ' 
fection against damji, and, as jilre;oly stated, it answers the pur- 
]*ose very well; in tliis <‘asc (he spa<’e hi'twccn the inner iiiid 
outer wall need only Ik^ a nurrow uih‘. * 

There are oLlier oaus«‘s of d,i’.<ip uulls l)i‘si<Ics those alrtvuly 
mentioned. Damp luay p(‘neir:il(^ from tin* lop, where, parapet 
walls Ri’G unproteoleil, 'FImjsc* may ho proledr'd in a varic'ty of 
uays. The top lino vjf hricks may be laid m C‘ jn('nt n[>on a lim^ 
of tiles, which project from the side to pi*e.vcnt. rain from trickling 
down; or a sloping covering, ('on.^ist mg of slabs of stone, with 
the lower margins overJianging the side-., may he lixtsi along tlm 
lop of the parapet. Anotlicr \veak jHjmt is when; th<‘. roof joins 
a parapet wall. The oc^ninmn imthcsl adopted in this case to 
ju’ovent wet from entering the building is l)y (.sunent Hashing^'’, 
hqt, sooner or later, the cement will sejjurate from the bricl: 
work, and cause leakage* ; lead Hashings are, much to bcy[>n‘ferr<id 
(see p. 180). The lead is inserted in tiie joints of the brickwork, 
and, passing acro.s.s the angle formed by the wall uud the roof, is 
continued along the latter for a little distance. 

Window-sills also causo damp unless tliey are built beyond 
the face of the wall and arc grooved iongitudinally {throatc.d) on 
the under projecting surface. Again, a very common and 
serious cause of damp walls is defective spoutingf* 

It is by no means uncommon, especially in the country and 
in small towns, to find houses entirely devoid of spouting, 'I’lie 
evil arising from this is most serious, as any one who will take 
t!io troufali^W look, at the internal surface of the walls can dis- 
cover for'KitUjself. It will also be found that along the base, of 
the walls, unless the ground is paved, a gutter has been formed 
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1)y tJifj constant drip of the rain from the roof, and durini^ tlie 
ji.aual rainfall, this gutter will contain water, which is absorbed 
by the walls, within -Avl lick it may rise to a considerable liei;^dit, 
111 the jirincipal room down stairs, which in this class pr()p( rt y 
xisuully serves as the hitchen and living-rooin, the. fire that is 
.'onstantly kept burning ino(ii(i(‘K to a large cxt<3nt the con^<‘* 
xpHiivces of sucli defects, but in the l)(‘(lrooijis upstairs, in whu h 
thfU'O are no fires, tlie iliirnp eonditioii of the w'alls is at oiu’<5 
apparent. 

From .wliat has been sjiid coneerning the danger to lieahli 
.arising from damp surroundings, it will be understood that it is 
the duty <if autliurit les to insist upon all houses being spouu*d — 
a duty wliieli is far too oftiui disia^garded. While recvuitly 
inspecting a district in Stallbrdshire, tho author mot with a most 
titriking example f»i llu* e\il f‘llects that had follow'cd as th(» 
direct result <»f an i m pi uMaut. sanitary iuiproveii eiit. ^ TJiC grt‘ater 
portion of tiu' district in quesiiuii liad lu m pruNidt^d with a good 
ami plentiful supply of water by a neighbouring company, d lie 
coi/ipany’is jilant did not. allow of tlie water being carried to one 
})ortion of tlie district, w Im h‘ was situatiHl on a consideraldy 
higher level than the r(‘si. Tlie lesult was that, from tlu^ 
moment of the introduction of tlie water, th(i rain spouts of the 
lower pari of tin; district w<*ie allowed to decay, until litlb; 
\estrge of them was li ft, whih‘ the houses on the higher part 
wire fairly well pro\ ided with spouts. Tlie fact was, in the 
one cast‘, the intrmluction of the w^ater sin>ply rendered it 
unmxessary to cons('rv»' tin; rainfall, const'quently it was allowed 
to take wdiat course it liked ; while iu tlie other case, the absenct‘ 
of a watiu'-supply remlei ed rain storage — and therefore spouting 
— necessary. * 

Thickness and Structure of Walls.—No house w ith one 
or two storeys ought to lu; built witli walls of less thicknesg 
than 9 inches, and a 1 l-iiuh wall is much to be preferred; 
indeed, unless the building material is good, and the precautions 
against weather already tlescribial are taken, the latter thickrn ss 
will not alibrd sutlieieiii. proteetivui. If built of brick, the bricks 
ought to be properly bonded togeilicr, by being laid length-ways 
and cross-Nvays alternately, and only wdiole bricks should be 
used. This is important from the point of view of stability, as 
if broken bricks, or bats” a.s they arc called, are used, the wall 
is greatly weakened. When, from any cause, the foundations 
arc at all doubtful, or if special strength is desired without in- 
crea.sing the thickness of the wall, hOOp-iroXX bondS may be 
inU’od need. 
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The Roof. — The comfort of the householder is as nuuh 
upon the soundness of the roof as upon the goiKlnrss 
of the walls and foundations. I*'nless tlie material and s\oi L- 
maiibhip are good) constant annoyance wdll bo ONporiencod tVotu 
J<‘akage, and, in addition to this, the teunperature of the Imuse 
is greatly influenced by the nature of its cov(iring. 

As already mentioned, roofs an^ generally covered 'with shit(‘s 
or tiles; in some. localities, howevtT, where suitable stone is avail 
able, thin slabs of it an* used : stone, however, is objectionable, 
on account of its weight. For flat roofs, lead, zinc, and evt'u 
eopper are used. 'J'he inclination a roof ought to have* is 
dependent upon the material with which it is proposed to covrr 
it. Jf*the material bt; UH'tal, (Ik* slope inaal not be grerit(‘r than 
will sufiice for the rain to flow oil* into the gutters, and if slales 
or tiles are used, the necessary inclination depends, to sone* 
extent, upon tlu'ir and ])o!-osity. Lsirg(i slat.(‘s require less 
inclination than small niK*s. Stone sla])s and tile.s, la-iiig moi-(^ 
porous than s'^aN's, ought to have a greater slope, 'fhe follow'- 
ing figures in'^^icate, tlie ine.Unation that *s re(‘onini(ui(l(*d in each 
c'ase, including athalclied naif, a. el if, is of the utmost, mipoctaneo 
tliat the spcoifhal inclinations should be adleu’ed to. 

Ordinary slates need an ineliiitition ef al)ont 'Jo' t» .‘k) with the iiori/.ori. 
Stone slaos and tileb ,, ,, ‘te ,, r>0' ,, ,, 

’J'hatch needs ,, ,, o->' ,, GO" ,, ,, 

SlSltC varies very much in quality. For roollng purposes, it 
ought to bo hard, non ab^orhl•nt, of fine (jiiality, and free from 
■ ciuii or stieaks. If veins are present, the slate in time will 
dit, and unless it is hard it wdll bn^ak, or tbe nailIiole.s will 
adually enharge, and ultimately the slate will fall olf. 

Slates are often laid on latlis, hut the practice is not a good 
3 ; boarding is far better suited for iho piu*i>ose, as it forms a 
d base, and oflers a greater resistance to changes in t(‘rnpera 
ture. If laths are used it is n» (:<-ssarv to point the under Fide 
<jf the slates with hair mortar (“ torching in order to preveujt 
the 'wind from blowing tlirough, carrying with it rain or .snow, 
as well as to steady the slates and kef*p them from rattling, h- 
is an excellent practice to cover the boarding with felt before the 
elates are fixed ; such an arrangement greatly conduces to the, 
w armth , of the house in winter, and its coolness in summer. 

la ting should be laid with a 3-ineh lap, otherwise tiie rain or 
smnv will be driven through. This requires a little explanjitjon 
which the accompanying sketch (Fig. 99) will make ])!ain. Jiy 
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a in( h lap is raeant^ not simply that the lower ed^e of ooe* 
slate sboulcCcover the top e<l^c of the on© immediately below it 
io t hat extent, but that it should overlap the next slate but one 
below it for 3 iuchos. 

The nails UHe<l for fixing slates (two for each) ought to b»^ 
made of cOppor or zinc, or a mixture of copper and tin ; the fir-t 
metal is best for the ]>urpose, although composition nails and 
zinc nails answer very widh Iron nails ought never to be nst d 
as they rust, and ultiinatrly break. Tiles are fastened by oak 

pins. 

Ah already stated, lead is the material to be preferred as a 
cov(‘ring fi>r ilat rooi’s, and milled lead — tint is, lead that luu 
bet'U rolled out into sIom ts of uiiifiu'in thickness — is the b« -.^t. 
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The Unckness of the lead used will depend upon whether there' 
is a likeliliood of t,h<*. roof being walked upon to any extent, and 
if there is not b or even 4 pounds to the superficial foot will 
answer the jjtirpo.se, altliougli in some cases it may be necessary 
to use^ a thickness equal to 7 jjouiids. 

In jointing tlie lead, it is important to remember that the 
metal exjvands by heat, so if seamed-joints are made, no play 
will bo iUlowed for ihi.s expansion, and puckering, followed in 
time by splitting, will take jdace. To avoid this, it is best to 
unite the lead, by overlapping the edges over a wooden roll, in 
the manner shown in the sketch (Fig. lOOj, 

As far as possible the use of nails must be avoided in all lead 
work, because of the galvanic action that takes place between 
the two metals leading to decay, and consequent leakage. 

Zinc has certain advantages over lead, but these are far out- 
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•\vei^hed by its di8adv<antagcs, although) as now inanufacturtMi, it. 
is adiiiissibie if proper care is observed in laying it. The ad\ an- 
tairos are its lightness and comparative cheapness; on the 
liarid, it is less durable, and more troublesome to lix. An 
aiiiTular roll (Fig, 101) is better suited for zinc than a circular one. 

With regard to the interior of the Jiouse, most points of impor- 
tance have been dt^alt with in the chapters devoted to house 
drainage, but the construction of th(‘, lloors has yet to cun- 
i5idered. 

It is of the utmost importance that the COllaP and baSBITient 
floors should be laid so as to lx* absolutely impervious to ground 
air. The significance of this, from a health point of view, has 
already been noticed, and it is impossible to over-estimate it. 
The damp and disagreeable, odour tliat risi's from cellars is well 
known to every one, yet, even in luodcrn buildings, precautions 
are seldom tide en to correct the <‘vd. Cellar floors arc usually 
formed of bricks s(.‘t on the ground itself, without even a bed of 
mortar being interposial, and tliu.s but litJLle opjiosition is ollcnxl 
to the entrance of unwholesome ellluvia, wliicli an? attracted by 
the warintli of the house, from an area consiilerably larger than 
that upon which it stands 

That this happ^ms tlicre. is ample ]*ronf in tin* pem^tnition of 
gas from braking street mains, <*sp(‘cially during a eontiinicd 
frost, when the ground outsidi* tin* lionsf; is more or l(?ss her- 
metically sealed, and tlie cellars an tin? only vmits. If, then, 
ordinary gas can find its way into Iious(*s, why not S(?wer gas 
from pervious sewers aiid ces.^poc^ls ;ih wcil as the greund air, 
it may be, from a mad*? site formed ol ilecsying vegetable and 
animal matter ^ 

The following striking example of tlie ♦langer arising from 
]ic?rvious cellars occurred in the author'.s experience, and was 
attended with serious consecpH iux-s. 

In Darlaston, a mining town in South Staftbrd.shire, a whole 
family, including the father, mother, and tliree children, w«?n? 
found one morning early in January, 18'Jl, in bed, on tht^ first 
floor of a small cottage, in a coniato.se condition. From this six to 
it was impossible to rouse them, and uncon.sciousness last(?(i from 
twelvo'to twenty-four hours. The medical man in attendance at 
first could not account for the symptoms, and the condition of tin* 
patien^ Vas so serious, that he remained in the house for three 
hours, " the end of this time, he, as well as friends of the 
fimily who were assisting, began to suffer from severe headadie 
and lassitude, and then it Was decided to remove the pati(?iils to 
another Louse, as it was suspected that the symptoms were in 
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somo Winy associuted with the surroundings oi the cottage. The 
opinion that the illness was owing to some atmospherical cause, 
was ultimately strengthened by the discovery that two canario* 
and a cat had died during the night in the kitchen uf the 
cottage, the former in a cage, and the latter in a cupboard, the 
door of which was open. The same morning, also, in a house on 
the opposite side of the road, llic* occupants of which had, for 
some tim(‘, suffered from headaches and depres.sion, two birds 
were found dead in <heireag(; in the kitchen. It is important 
to notice that all tlie animals died in the respective kitchens of 
tlie houH(*s*“” and, tlnu’elon", on the ground floor— while the 
familif'S slept on tin* first floor, a ciicu instance to wdiich, in all 
prolifthilif y, tli(*y owed tlieir escape from doatli. 

Krujuirv aft^ r wards elicitcai that the family in question, as 
W(‘ll as at h-ast two otlu-r f;imilif‘s in a<in»iniiig houses, had 
siillereil from headache, more or h*ss ptu^islently for three 
\\eelcs, a period winch corre‘*'ponde<l exactly with the existence 
of a tire in a disused mine, the winkings of which were within 
(id feet of the surfaia'.. ' 

It was atferwards ]>]o\t*d ;y analysis tljat poisonous air, 
confaiiiing earhonie oxuh* gas (.^ee p. 07), the result of tlr- 
comhustion under ground, was Inniig discharged into the houses 
through (ho pervious <'('llar floors; ilii.s gas, combined no doubt 
willi iurhonio acid gas, wa.s tlie uiulfiubfed cause of the illness. 

It is intorosling to notice, that for se\eral weeks previous tii 
tht‘ occurrcnco, the surlaoc* of tin* ground had been covered wdth 
snow, and froziUi to a corisider/ible depth ; liad lliis not been the 
(*ase, possibly flit* illne.'^s would not have occurred, at any rate in 
such a sevens form, 

Such an ticciirrencc as that just related is, happily, rare, but 
It possesses an interest to health otlieers in the lesson that it 
tt'aelies as to t he import :ince of .so eoiistructiiig cellars of houses, 
that they shall be impm’vious lo ground air."^' 

To render a cellar dry and impervious to ground air, it is 
neoe.ssary to cover tlie floor wirh a non-porous material, but 
unless a dry area or otlier coutrivanee has been provided, this 
alone will not suffice, 

('^oncrete or asplialt, or both combined, is^ the most suitable 
inaferial for cellar doors. Jt is a mistake to suppose that 
concrete, as it is commonly laid, is impervious ; in order to 

^ For a full ;i.ccount of ihe alKo e occurrence, see a paper by tlie author 
in ruhjic Ifealth for April, I SOI. 

Siiwn^e to say, the author has since met with another similar occiirrenro, 
aUo during frost and snow, in which several persons suflfered, one person who 
t-lopl on the ground floor being found dead as well as many birds. 
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bo so, it must be well rammed down and laid 6 inobos deep, the 
surtace should then be well grouted with liquid cement, and 
afterwards floated with a smooth surface of cement. Nothinii: 
innro need be done, as this wdll form an excellent floor, but, it' it 
is preferred, a surface of asphalt may be laid on the top, or it 
ijiMv he bricked over, or stone flagging may bo laid down. It iir 
lo'Ci ssary to provide, for ventilation, by fixing air-opciiings uiuh r 
tle‘ ceiling on opposite sides. 

Such a floor as this will answ('r very wcdl for the ground floor 
of houses without cellarH, as it i.s smooth, eleaiily, and free from 
any cracks that will Inirhoar dust. If, liowcver, wood flooring 
IS desinjti, it should i>e Linl <»u loists on .t simdar l>fil of couereto, 
free ventilation hi'ing proN ided tor iindei fio.ith, either hy means of 
ordinary air-hricks, or o})eninLrs covt'red witli irr)n-gratiags, or hy 
tlie perforated glazed slabs alns-idy descriheal (p. 17o). 

Ordinary wood flooring in kitchens Is conducive to ])ljick 
heeties, but what is known as a WOOd-brick floOP, hy reason 
ol its solid construction, do(*s not favour such vermin, and is 
varmer than bricks or tiles, 'I’liese, \food-hrieks, wlucfli are, 
generally 10 inclu's long hy iijcht'S wide, and from to 
J ] inch thick, an* laid in a mi,\tur(‘ ot* lar and nspliall^, on a bed 
ot conorett*. Sucii a floor is museles.'', durable, and cleanly. 
^V ood-brick floor. s are Hometiuies laid wifli the cihI grain of tin* 
wood upwards, but they are not so ea-ily cle;uicd, and tliey 
stain more readily. 

It is uniiece.ssur}’^ to describe in <letail (he varhuis kinds of 
wood flooring (fancy and 
r)therwise) for njiper rooms, 
but a few points, of im- 
jKjrtance in a sanitary ^cuse, 
may be mentioned. 

In the first jflace, it i.s 
essential that seasoned 
wood only should l)e used, 
otherwise spaces will very 
soon be formed between 
the boards, through which Fiir. loj, 

tlust will fall into the space 

bctweeii the floor and the ceiling below. It would astonish 
most people to see the amount of lilth that docs so collect. To 
avoid this, one or other of the various plans for uniting the, 
c iges of the boards should be adopted, and tlie most usual is 
what is known as the ploughed and tongued floor (see Fig. 
10:1). lk>th edges of the boards are gro»iV»/d, so as to revive 
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ftirips or tongues of wood or iron, the groov^e being deop enough 
to receive one-half the width of the strip, so that, when tho 
abutting hoard is pushed home, an equal width of strip is 
oTubrticed by both. If iron is used, it ought to be galvanise d 
to y>rotect it from decay. The joints between the ends of the 
limber are usually made by sinqdy adjusting the two flat oiuls 
together, but it is bett(‘r, in inexpensive AV^)rk, to splay the 
HO that ihej one slightly overlaps the other. These joints ought 
invariably to eorresjkond witli the joists, and contiguous boards 
ought not to be jointed over tin? same joist. 

Double joists, the upf)er lot for the floor, and the lower for 
the ceiling-latlis tli(‘ room below, are much to be prefern'd to 
single joists only with c(*iling-lsiths. They atford a firmer surfiu e 
for the j)l;ister, wliieli, in consequence, does nr»t crack so readily, 
and sound is l(‘ss e asily <‘arried from one room to the other. 

Wall-pa.pers. — Mention has alreatly been made of the most 
Huitahlo material for lining walls, the gn*at object to be attained 
being smoothness of .surftie(\ and non-poro’sity ; tho decorative 
jmrt <»f the work lias now to b(‘ 0(msiclered, in so fur as it relates 
to health. 

A wall-paptT ought to lun'i? a vsrnootli surface, so that dust 
may not collect on it, although e<'rtaiu stamped papers that ha\e 
an uneven surfa(’e are easily eleanst‘d. The worst dirt collectors 
are flock [>ap(‘rs. JMcKst papers, unfortunately, absorb moistun-, 
but the worst in this r<‘sj»eet are tin* socalied .satin papers. 
Washing ]^H^le^s are now manufactured, and some of these, for 
example, that known as “ Murahne,'* ( ertainly do permit of 
being washed without injury t<» the colour. 

Tho most important coiisideralion, however, in selecting 
papers, i.s to avoid those that contain aPS6niC- Although 
this danger i.s now ]>retty generally recognised, it is too often 
<lisregarded, not withstanding the fact tliat ])apers in all colours 
can be had free from it, indeed the best makers no longer use 
arsenic. It is popularly sup]>osed that green is the only danger- 
ous colour, tuul that the sole pr(*caution neces'‘arv is to avoid it ; 
this is an absolute fallacy, for other coloured papers may contain 
arsenic. 

The medicinal dose of arsenic varies from to grain, and 
when one considers that wall-papers have been found to contain 
AS much as 17 grains per square foot, the gravity of the question 
becomes apparent. The danger attending the use of arsenical 
wall-papers arises from the substance being inhaled, either as 
dust particles, or in the form of a gas — naraely, arsmiurettfd 
hydrogen^ and the risk of both occurrences is increased by the 
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mfthods adopted in the propiiration of the papor. Sr/<’ is \l^cd 
f(»r the pnrj>oso of retaining the colour, and when it drit s it has 
a tendency to crack and peel off, carrying with it partieles of 
colouring matter, which aro thus disseminated throughout tlio 
air of the room. It would appear also that size, in combinatioti 
w ith ai^enical compounds, has the power of liberating the highly 
poisonous gas already mentioned, wdiieh, owing to its reiuly 
alworption by the lungs, is the most fatal form in which tlo? 
j>oison is mt^t witli. 

There is no simple test by wliieh the ]mblic can ascertain tl»e 
presence of arsenic iu wall paper, so that the only safeguard 
is to deal only w ith reliabhr tirius, and if then* is any n^'isoii 
io dou'bt their Ijonesly, it is well to ask for a guarantee with 
regard to the purity of the ]»aper, wdtich may afterwanls he 
verified by the certitieate of iiu atjalyst. It may be m(‘ntioned 
iu passing, altliougli it does not eomo wdtliin the scope of tliis 
work, that certain artiehs of clothing — muslin for example- -i 
4is well as artiticial flowers, and toys, may give rise to arstuiieal 
poisoning. 

Re-Paperingf of Walls.-- I'cfore re-j>apering a room tJm old 
paper ought to hv eoni}}h’ieiy removofl, and tin* walls should b(‘ 
thoroughly cleansed. This is a praetieo w hich is hy tio m<*ans 
invarialdy follow'ed, altliougli a nionif‘nt'.s thought, will eonviiife 
■one of its iinporlanee. leaver aiti r layei* ef paper is applied, (me 
above the other, by means c»f paste eoiujiosed of organic matter, 
.and the result of this is tliat deeoirijK»siti<m, which is e,ncouniged 
Vjy the moisture anti h(‘at of oeeuj»ied rooms (see p. T-)), ultinmtcdy 
takes place, and uiiwholesdnit* smolls jire givtm tdf. 

Jn concluding this eliapier on housts construction, it may ht* 
laid down as a geiuTal axiom, as regards the interior, that angles 
iind projections sliouhl bi- avoided as far as possible, especially 
in situations beyond cfm^enient reach, as they encourage Ihe 
accumulation Cif dust and <lirt. This caution applies equally to 
articles of furniture, such as wanlrohes, j)roiecting ciij>hoard->, 
and bookcases, the tops of w hich, in place of being perfectly llet, 
have usually false cornices attached for the sake of ap})earaiice, 
forining deep receptacles in which the dust of ages collect,',. In 
the. case of new house.s, it is becoming customary to const ruct 
such articles of furniture as fixtures in the w'alla, a pr.ictn e. 
w’hich economises space, and obviates the nuisance referred ta. 

To facilitate cleansing, it is also desirable that all floor co^'e^- 
ings shoujd be easily removed. Carpets ought not to extend 
over the whole floor, as they will then seldom be taken up, 
owing to the labour involved in moving heavy side pieces of 
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fill riitiiro. Thus dirt will collect within the texture of tho 
niiitcrial, and bo scattered throughout the air of the room hy 
prrsoris walking about. In bedrooms especially the less il(»or 
covf^ring there is the better. 

Unless under exceptional circumstance.^, wooden doors sliould 
not bo washed, as damp is thus dilFused throughout the room. 
This is esp(icially important in tlio case of hospital floors. Polish- 
ing with beeswax is a far better proceeding, and it renders tho 
Ihior almost non-absorbent.* 


CllAPTPll IX. 

INI KOrioN AXn ni.SlNFKrTION. 

Tirn siibje<!t to wliieh* tln.s chapter is devoted is one whielj 
ought to engage* t.iu^ s(»noiis atfi ulioii of tin* Sanitary Inspectin’ 
and the. public generally. It is one eonccrning whirl) tlio gros.sest 
ignorance prevails, at tho cost of a large amount of needle.ss 
.siili'ering and death. The royal president of the 181)1 Inter- 
national Congress of Hygiene and l)emogra|)hy, in alluding in 
his inaugural address to llu^ clu.ss of diseases knowni as ppOVGRt-” 
able, asked tlie question, “ If preventable, why not prevented 
In reply, it may be said that ajiathy and ignoranco on the part 
of the public ar<‘ mainly responsible, and until the people w'ake 
up to tile fact that, witliout their assistance the eflbrts of sani- 
tarians To stamp out contagion must be largely inojieriitive, little 
advanc(‘ can be inadt\ 

In oriler to apj)ivciate tin* importance of tlie precautionary 
nn asures wliich are recoinnn'iidetl for tlie purpose of preventing 
or limiting the spn*ad of infectious disease, it is necessary in the 
tirst place to consider what tiie iiatuni of the infective agents is, 
and by what channels they enter the body. There are few sub- 
jects more interesting, none more important to the sanitarian, 
than investigations into the nature of that something, outside 
and apart from our bodies, to wdiicli we ow e the existence of 
infectious disea.^c. ^lodtrii re.sc:irch in this direction has 

* For a more detailed, and at the same time simple, account of the 
principles of house constructi on, see the chapters devoted to the subject 
by -Mr, T, Gordon »Smith and JNir. Keith I). Young in Our Homes, edited 
by Shirley F. Murphy. 
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thrown consitlerahlo light on what formerly was wra]>t in 
ohseiirity, and although much yet reiunius to bo ilisco\ei 
V hat has already been accomplished has exposed many fiilhieies 
ami brought alx>at many changes in the old methods of pri‘- 
Tontion. 

'file researches ol Pasteur, Kocli, and Klein, along with those 
of many other investigators, have revolutionised prev^entive 
medicine, and, through their labours, the truili of what avus 
I cnown os the “germ tlieory of disease” may now be saitl to 
liaye been proved. As the discovery of the cause of disease. i» 
the first step towards tlie rennuly, tin* nmre .aecurate our know- 
ledge, the more active must our efforts ho make use of it. 
"riie investigations of these men have exposed dangers to health 
fornn^rly uuthouglit of, and already fresh h gislatiou has been the 
ri'sult. 

More particular attention has thus been <liTect(‘d to nur foot!- 
siijiply as a source of danger to beallli, and this has led to flu* 
iiitioduction of the' *• Dairies, (’owsIumIs, and Milkshops Order,” 
and the recent “ Infectious J^isi ases rr<>^’enth)n Act,” holh of 
which have added to th(‘ r»‘Sj»onsihilitie.s oi' sanitary authorities, 
d’lui study of diseases of animals in relatnui to those of mini has 
brought to liglit iH‘w danglers; for example, (In* in vi^-stigatioris, 
at the instance of the Local Gove rnment Hoard, into iJkj cause 
of the now celebi^ated ef>ideniic of scarlet fever at Hendon, 
and later at South Kensington, in 'vvhieb the contagion was 
apparently traced to an epidi inic affect ion of the teals of cuttle 
of a trivial natvire.* 

Dr. Creighton and others liave established the identity be- 
tween tu.bru'cuiosis in man and animals, and the knmvledge that 
I be barillas of tubercle, the micro oi '^nuiism of lliat most fatal 
diisease^ — consumption— may l)e intnxlmed into Ittie system hy 
cow’s mil k an d butcher's meal, has led to important resurts, 
vvliich will receive attention later. 

Again, as regards the channels hy which the contagion of 
diphtheria may gain admission, the oj>iiiion that domestic 
animals are in some cuses lesjionsihle ha^, during the past few 
v-cars, been gaining ground. In 1686, Dr. Bruce Low, in a 
report to the Local Govi^mment Board on an epidemic of this 
(livsease which occurred at Enfield, mentioned an instance* m 
which a cat seems to have communicated the infection. It 

* See also an account of an epidemic of scarlatina by Dr. Bostock Hill, 
Piihlic Healthy August, 1891. 
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■nppf.'ira tli.'it a cliild, who di<*d from tlie disoaso, had vomitod 
oil to the floor on the first day of illness, and a cat was sf‘Pii to 
In k the vomit. In tho cour.se of a day or two (and after tlm 
l»oy Imd died) the eat was found to bo suffering severely from 
KyinptOms veu’V similar to those noticed in the case of the hoy, 
So much so that the owner destroyed it. Early in its illness 
this cat was let out into the hack yard, and a few days later a 
eat belonging to a neighhonr, wdiich had also been in the yard, 
was found to he suflering in the same way. The second cat, 
during its illrn ss, was er>iistantly nur.sed by four little girls, all 
of Avhom developed diphtheria, .and, apart from this, no other 
source of infection to which they had been cxpo.secl could be 
traced. 

Dr. Klein, in a <*ommunicalion to tlie Koval Society in May, 
'■ 1800, gave it as Jus opinion, and snpporttal it by very striking 
evidence, that not only cats, but cows also, are liable to sutlhr 
■from di]dithcria. 

, Although, no doubt, in time further cvidl^nco will be forth- 
coming to <*stahlish a closer connoot ion between the diseases <4* 
animal.s and tlio.se of man, by tar tlo* most, freijuent <*ause of 
infection is ])er.sonal eommiiuicat ion, eitlier din'ct or imhr(‘ct. 
Tins will hi) dealt with in discussing (lie j>reventive mcrtsun-s 
a Impropriate to each dis(*ase. 

The belief, IIkui, that all inf'ctious diseaK(‘s are associated with 
sninute living' gemiS (ffii''r(>-(tri/n}{ls//i^) is now generally 
accepted; in fact, in the case of several discuses the connection 
lias been demonst raU'd. 

The.so germs possess an imh^pendent existence, and, when 
'introduced into the body, have the power of multipl 3 dng 
<‘normuusly. AVhether they are the direct cause of the diseases 
V. ith which tiny are associated, or whetlnu' the^ cause is to be 
attributed to morbitie materials to which they give rise, is still 
an open question, but this does not affect the main fact that 
their prosciici^ is an <'ssi’ntial tdoinont in the production of wliat 
Are known as specific infectious diseases. Neither do^ it 

luatt^er, for our present purpose', in what manner their existence 
within the botly gives rise to xhe inauifestations peculiar to each 
ionu of disease. 

Some of these organi.siuii are extreineW tenacious of life, aS is 
shown, for example, l>y the fact that the contagion of scarlatina 
has been proved to retain its virulence for years in clothing. 

In order to combat the diseases of the infectious it is 

in cossary toknow the habit.s and understand the requirements of 
-the organisms which give rise to them, and as filth, in its broad 
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flrnsc — foul air, foul wAter, au.l foul surroundings — is ih<* t'hi»‘r 
• .'.st ntial to their existence, cK aulinesa is the weapon to bo \i.sod 
.iL:ainst them. That tilth and disease go hand in hand has lon-r 
bt (Ml rocognis^ ; it is the discovery of the reason that is ot' 
rvot iit date. The old argument — still often used- — thatcertavu 
ins.Luitary conditions, to which any outbreak of disease i-^ 
iiiti ibuted, had long existcnl witliout serious consequences, can 
now he answered as follows True, but the one element 
necessary — the spocitic germ — was not pnvs^Jiit, although oviuy 
tiling was ready for its rt'etqitioii ; it niiglil havi' come and gom^ 
li.i'l it not been so well reeiMV’ed, and no need have Ikmmi 
roiisoiows of its prtisence.'’ Allhough, lliou, to the naked eye tiu^ 
.iriiial organism of (li.-,ense is not visibh*, tin* conditions ujkui 
^^ llioh its growth and developnient d(q>end arc, and it is to tli(\se 
that our attention must 1m‘ direobMl in order successfully to 
])i‘event tho ravages of the invlsihl(‘ fo('. (Jiven a perfect siat<j 
nf eli‘anlin(‘ss, in the broadest s(mim* of the t(*nn, most diseases (d 
tile contagious class would befonu' t lungs of f,h(‘ past. Until 
this state of perfection is reached (hhouM this (‘vor happen), 
we must he preparer! w'ith the iiieans of d(^st^oying contagion 
w hen it is met wdtJi. 


Behaviour of Contauion wuniix the Body. 

After the introduction of the contagion into tlio body, by wliat- 
PYcr cluinmd, sruiu? time cljq»ses In-thn* the, disease, manifests 
ifself; lids is tenm d the period of inCUbation, and it varies 
in ditfereiit diseases from, it may Ix', a few Jnnirs to sevfu'al 
weeks or oven longer. This fact lias an important bearing in 
connection with llie pTe\eutive ineasur(;s to be adopted, and it 
will he referred to again wdien w(i come to consider each disease 
separately. 

During this period the germs rapidly multiply within tlie 
body, until what is termed the period Of invasion is reached, 
when symptoms peculiar to the. disease in question hecouj^* 
manifest The severity and duration of tho second period 
variesi ' although in some diseases, such as enteric fever, tiio 
duration is fe.irly constant, but, sooner or later, if no secondary 
conse^uehjdes follow, and the patient survives, the disease ends 

in coUTale^eence. 

The pmdd , of greatest danger, from an infectious point of 
view-, varies ik different diseases. In measles and whooping- 
cough, for example, it corresponds with the early stage of tho 
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irialruly, ill onteric and typhus with the acute while 

in thn cahc of scarlatina, sinall p*??^ and possibly di]>littn ri:i. uk* 
dan;^er is greatest in the latter stages and during conval(‘sf' iH''', 
n’ though srnall-pox and diphtheria, it’ not scaiijjatina als(», m*' 
highly contagious from the first. 

^JEA^' Annual Moupaijiv'^ fikim .^caklatina pjrr Million Lim^o 
at Sr<'< i>>rvK Aoh ri:iiKU»s, 1 S“> 9 ~S 5 . 
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0 ^ 1 

hOii 

1,384 

I -- 2 

4,170 

3,874 

2 ~ a 

4,070 • 

4,401 

3 - 4 

4^tSl 

4,332 

4 .1 

:!,(•. 12 

3,556 

0 - 5 

.3,GS1 

3,482 

r> — 10 

1,007 

1,613 

10 15 

346 

381 

15 -- 20 

111 

113 

1 

20 25 

59 

77 

25 — 35 

36 

58 

35 ami iipwardsi. 

13 

15 

All ages. ; 

778 

717 


It must not h.3 inferred, howt'ver, from tliese remarks that a 
relaxation in the precautionary measures adopted is justifiahlo 
during any stage of infectious disease, and it must be remerabert d 
that as stringent precautions i\re necessary in mild as in severe 
cases, for it does not folio vv tliat the type will be maintained — a 
serious case luay owe its origin to a mild one. 
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1 I'Ji 

Tho common practice of chiKlrou to infection, on tlio 

pn ti \t tlmt the ailment, V\%itever it may bo, is mild in its 
n iturc, and that, sooner or later, they will contract the disease 
in any case, is greatly to he coiulemnod. One especially hears 
(Ins argument u»scd during outbrealvS of measles, whooping- 
•niigh, and scarlatina. It is, how«ivcr, highly fallacious, for the 
f( 'Ih* wing reasons : — (1) A mild case may give rise to a serinim 
om* ; (2) it by no nn'ans follows tliat all should suiler during 
sonx; [loriod of their t‘xist(*nc(‘ ; (.‘1) one attack docs not iieci-, 
-^.irily afford protection from a second ; M) the fatality in chililren 
is nearly always gn'ater tliau in adults; (fi) the liability to 
uttaek diminishes witli age. 

A 

CA.S£-MoiiTALrTY. DkatH'; ri n l,(KK) (’ases of Soahlatina 

IN Ifo^J’ITALS S5.* 




A|;«. 


h'Mimh'm. 

0 — 1 

:m 

U2 

1 — 2 


316 

2 — 3 

2r>5 

220 

3 — 4 

bST 

174 

4 — 5 

]:;o 

112 

! 0 — n j 

LMl 

217 

5—10 

106 

97 

10 — 15 

56 

53 

15 — 20 

40 

34 

20 — 20 

39 1 

32 

25 — 36 

75 

43 i 

35 and upwards. 

ho 

C5 

1 


* S^gltsh figures seem to show a greater case-mortality in ilje ond 
than in the first year of life; vide paper by Ur. Whitelegge, Ej>idemilo(j\r(U 
TransoteHtm^ 18S7-8. 


The foregoing tables, bearing on the last two statements as 
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scarlatina, arc taken from llegistrar-Generars lloport 
for The iiilluence of sex, ijotb ^ regards fatality an I 

iialjility to attack, is also Khbjvn, but this does not concern 
A 1 the figures on J). 190 are based upon nearly half a million (leat 
lioiji scarlatina, which Arere registered during 27 years, < on 
( insions may safely he drawn from them. The small nuinbi i <»t 
<b jiUis among adults :n coji»j»ared with chilflreu is very striking ^ 
that this is not entindy acr/mrittal for by tMi sfedency to attack 
being gn atcr in cbildrbn, the figiiies on the preceding page eliow, 

'rhesfj flguia^s rirr* i>as»‘d uiron I7,79h cases of scarlatina, winch, 
\v.*n* treari'd in Un- Mfi ropoJiLan ft-ver hosjiitaU during 
(l67'i“-Hh^, and .*i,U0O eas»-,s n-fonled in thfMliifercnt. 
fni* Ohrisi iania as having occurred during four years (1B70 
'Die reason for including tiu' latn-r cas--s was, -tliat the record^ of 
tht‘ J'lnglish ho,‘-'pitals did not piu tnit of tin* deaths which occurr od 

in children und<‘r iiAe year^ b.-ing sab-dividdd into yearly age 
jiej’iods, wlicrcas tiie tigun s tak« n troin tlie Christiania re)>oriH 
A\ere so suh*div)de(h and as the d^'ath rates uiuhn* five years jirac 
tically convs^jiid iu 'oolli e.ase-», it was thought reasonable Uv 
conclude that tin' sann* would h(»ld go.»d regards the yearly 
periods. Further ccuuineut upon tables is unnecessary ^ 

tlu?v prov<? oonclusi vcl y that the longer an attack of scarlaiiuri 
IS delayed after tin* liftli year of hf<‘, thelt ss likelilKKxi is there 
of ilH occurrence, lunl lhai, should it oc<‘ur, it is less likely to 
ju'ove fatal for every yuir that it is delayed after tlio second 
yts'ii’ of agf*. 

As regards nu'asles and w hoofiing-eoiigh —the other tw® diseases 
Avldcli are erroneously i(*gartled as being incidental to the livt s 
of all — practieally the same remarks are applicable^ although 
statistics on a large .scale, showing tliis to be the case, are not 
available. Uoth of these thscase.s are less likely to occur in 
adult life than in chihihood, uinl the risk t>f death is far greater 
in infa^its. iSlxty per cent, of the deaths from measles occur 
during the first two years of life, 75 per cent, during the first 
three, and over 90 j>er cent, oecur among children under five 
years; while of the fatal civses of whooping-cough, 40 per cent, 
oecur under one year, 75 per cent, under t>vo years, and 96 p<‘r 
cent«. under live years. 

Enough has been said to sliow the risks that children run 
tlirough careless exposure to infect ion, and the facts cannot be 
too forcibly brought home to those whose duty it is to protect 
tlieoi* 
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r^^corno]fci(^"^|p^3^S>j^ti^ in^^e cas^^'of 
to the,|Sii^ 'S$iBi9,SM ^ eoniiMieM^i,:;^ 

priupij^j^; i%at 6ugnt to ^ide one in fonnini^ an regard 

hie: th4&'«IBc«i|^jr the following heads, namefy^ttototlon. 

Quarjintl^e^^ md Disinfection. >; "" ‘ 

Isolation of the patient, to he c^lFectivo, cannot under ordinary 
circi^stancefit be accomplished at home, hut in large establiHh' 
rnentf 'It tpay, provided sernpuious atttmtion i» paid to certain 
dctailsof xnanagement- Somotimes one docs moot with thoughtful 
and iuteli^nt parents, wIjo in their anxiety to save tbo rest of 
th»' houselold from the dis(»ase, ami at line same time keep, the 
patient utl^er their immerliate care, will carry out, to th<rtetier, 
all instt^&tions regarding the riMpiisile preventive measures ; 
hut ruoro fireq|uently, however anxious people not to orr 

in any, direction, inexperience is very “apt, screnter or later, 
during a long and anxious illness, to lead to t]j»i m^glect of some 
vital precaution. As a rule, t^ie only persf)n tf^ oe rolled UJK)!! 
is a good nurse, who, from I 0114 (ruining and experience, ban 
acquiipd habits of caution w’hich have become almost automatic. 

Haying wiectod rooms at the toj> of the house (t>r, bettat still, 
in a dataohed wing) that may he set apart for tlm patient and 
bia attendants, all unnecc^ssary articles of furiidture, ^carpets, 
curtains, and bed Jianginga should Ik' removed, only such as are 
essential being retain<»d in the room. 'I’ht; otlier occupants of 
the house must be forbidden, on any pretext wJiatcver, to pass 
h»*yond a certain limit, and all nece ssaries, .such as food,<^ai, wc-, 
should be carried that disUinco and no farther. 1 , 

Attention to ventilation in the sick room, by the fj^quent 
opening of windows at the top, is of the utmost importUhee, ntid 
a tire nn^t'always to b© kept burning, whatever the sea^ibn may 
be, a constant current of air shall pass into the 

arid thus limit the risk of infected air 
passi1^M|y^ ihV into th^ house; besides, by having a firo 
iD useless infected articles may be burned at once. 

or utensils, should be taken out of the 
room; being disinfected, in a manner to be described 
prescdj||^^^d'|^ty^|ins.in charge of the patient must hot leave 

bands bad changteg^ ^oir 
outer the 'dress Wpm in nursing 'the 

case material), should be left in 

''vr-. '■ V ' ' ■ ' ' J3 
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t)i<; sick room, and substitute', put on ia^n adjoinin:^ r>'»Tii, 
\vl. it’ll al«a b0 lookiDl upori as {closed tQ ih« rei^t of Ur' 

This cbmjpiou baugi ag shaetn, t^^m»!lba^Hii^bsupi>o^. 1 

disidfi^^is^ otfiside the door of tlio sick robo^'ljerlres no [» n 
pose whutcvoiv as, even allowing that the mab^riid used utay * 
a disinlbctantf any air piussing out of the room would not ]>• :!• 
trate the sheet but pasM under or round it, Veesels *1 
about tbt? houne, containing Coiidys fluid or caVboUc acid .t?»‘ 
«*(juaUy useless ; both cortainly act to some extent as dood u' tri r 
bub by far the best <b'odor.mi is fresh air. The public ha . - a 

atrolag faith in such measures as these, a]t}u»ngh» as wU! |ui ri’lv 

b(? explained, tie v iiave no real virtue. Jind on the grduud 
the false secuiity they alVord may t ticourago a less cai i i! 
observance of needful ju-isauiiou.',, their use oti^ht to be tii - 
countenanced. 

From the above account of what is es-iential to suci'cs^f d 
isolation, it will be ajiparent tb.it tht' conditions cannot be f,j:- 
tilled in tin* case of cottages atirl f imvli houHOS. 

With regard to the periotl tlupng wJiich the patient shou! I 
remain Isolated, that is a ‘pit stion which must be decided by tir- 
imniical attendant, who ought, to cenify \vle*u the time of dunger 
is past j it varie.s in fiiileren! di-^eiises, as will be j'Ktintcd out* 
later. 

The Btructural arrangaunent and management of ISOl&tlOn 
hospitals hardly come within the scope of this little volume*, 
luit as it is only by tlieir lo lp tliat we c.an hope to cape ^vith 
epidemics, and as at prestuit their ]>rovLsiou is more or ie'-. 
o[dional, it is iinpiirtata that the attention of 5winit4ry auile «: 
itic.s should Im* called to tiieir true N.ilue as part of tho necessuiy 
machinery of public ]j(*alth admmistraticm, in coujunctiou w :i 
ih© Compulsory NoUticatiou of Infectious Disea^oa Act, whi m 
is no lunger an ad aptive Act. It is only by the tibinodia'- * 
isolation of early cas'*s (hat »»ne can hope to prevent an ex- 
tonaion of infectious ilisease. and money is certainly well, Spei t 
in providing the means of doing thi.s, for not only ia 
thus . ourttii led , anil life saved, but economy is ©k^vclscd, 1* r 
illn^ means poverty, and }>overty iiuTeases the rat6A~ ^ 

country at present is by no moans wall proyjjcd vrith 
hospital accomtuodation. Now, however, that Coan|y:Couneils 
are (with certain limitations as rega^^^ij^oiigbs , 

by ilm taolatw Hospital Act, ISflS, to form hospital 

lUstmks they think ht, contribute eoj^i f 

providing and maintaiiung hospitals^ it is W' hoped that 
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i‘>r> 

ji-tricts at pment without the meai»i of isolftting inUrtious 
. asf s will BOOH AO lonjgor bo i>ehind^in rmj^t of ttiwii braiu h c^f 
I r vciuive No doubt some dimoulty wQl bo oxmm i 

i lu fd in foroo^ md it lony bo found Jiat, 

some of itcidauaW n^quire nmonding, bul^ eten jwi, it k tmw 
iruim^dj if tbo |>owers it confetu on County Oounoik art> 
uthciouriy exorciaed groat good may be efTeoted by ii For 
fXiimple, by forming largo arons —posi^ibly a whole county— wiUi 
lin^pitala nt various piints, a stniV (»f trained nursea could br 
t siablished In a central iH.>sition, and, as occasion required) tbr\ 
be drafted oil to any pari nf thi‘ county. The numbA' m 
:]i5s staff could be r<‘gnliitfd in ac<*ordiiuci' with tho prevalnnco 
ui otherwise of epidemics, but tin* probalnlity in that it would 
.♦* fairly constant. By kucIi a systmi as tln'ri, economy w'onM 
undoubtedly be effected, ami Uicn*. masl no Itmger be any delay 
in the isolation of lirsi cases. At pr<'s»‘id» in tho case of smail 
iiospitais with no permanent stuff tlus (bday dotvs occur, arid 
.ft on leads to unnecessary ext en.-sion of tliseasi*. The HtalVord 
-lore County Council ha%e recently d»*iermined to coti' 

tributO ontvUiird the annual expenditure (exclusive of interest 
on oapil-ltl) to properl) cijui]*ped and < tlu n uti) managed Jiospiula. 

In addition to isolation ol the patient, it is nef cssary, in order 
f'l KccurC tho full benefit from such a proi'eisling, fo imjiOHe a 
]»eri<vi of quarantine---^ varying in dillereni diHea.ses, and te^gu* 
i.i^ed by the duration <*r the iniMiliation si, age - upon all Ujoh'! 
previously in contact with him. It m obvuoua that utileSK this 
pm^aution isobservaal, the filijc ct aimed at, f*amely, the stamping 
of tha disease, may h-‘ defeated, for otlmrs may already havo 
Contracted it, and thu.-i tlie poison may be cliri.smniuated broadcast. 

Difficult aft it k to sc<'ure proper isolaMon, the difficulty la Btii I 
greater as regards quarantine. Wiien occurs ini&mily, 

it is more than ever ne<es>.try that tho I ►read-winners should be 
at warjt. This argument, however, <hie.s not apply in tho case of 
chiidr^ wbo ought always to bo kept from school^until all 
danger, of cocauiunicaung tho di.soaso is over. If tho paliy^ut has 
been iifulated,, and the promiHos have boon thoroughly disihfccbnl, 
this not bo prolonged beyond the. full extent of the 

iiiculkifitii 'f>®riud of the disease In question ; but in tin* 
xiicanliipie, dther memViers of the family should show symptomH 
of the quarantine peri<xl must start again novo 

atfer or termination of the fresh eases, and the 

-disinjfet^ pr0n[d»es> &c. In cerUdn dkeiwics both 

datiotK |iii^ must be enforced more rigidly than in 

others. 
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III the CU90 of tixamploj l^th of the utmost 

i OIMNet’M ett does i»ot 

<-all ijiolati(»ii 

iw^itli,' pirovided ev.ery 

dbcwrgcH ti-om the patieuV^'Ap^^o^ to tht* 
are givcjn later on, mch^ lidweT^ i« seldom 
pradQi^fcfe At home. Jn the cast* of people «on gaged ftn certain 
<»cciK]^^i0n$f rjuaraiitine must he sh ictly euforeeX FoP example, 
tailoring, dress-inakni-^^ lualciut^, \vu»hing, milk ^eHuig, and 
pe^le^engagini in haiuliing food or ( iolhiiig* 

Ili 6otne towns <|tiarantme stations are provided by the aiith'»- 
ritie^s and (hr oeeuianis ol‘ mlVviod lioimn are grat^ted 
hoard nnd lodgmir until the danger of com mu ideating the dist-i* 
is past. 

in one town in ShiHordsliii t* Um people thomselves^ asaistc i 
by the several lar-o omplouTs oi labour, render iinun'tiv-^ 
asaistanc^^ to 1 ho sumtarv authonry in preventing the spread 
infectious disease, by^subsenbing to a fund for enabling tin* 
workmen either to stay away from wau h, or not to live at hon.'‘ 
Nvhen infectious diseast* ail.ieks <heir lanniies. The.^men en< 
ployed in tliose \Mjrl;s in wlneh tlie “ Infectious Disease J&’uiiu ' 
is estAblished, cntlier liavt* their wagts paid regularly when in* f 
at work from this cau-^e, or are providtd with lodgings away 
from home free of Cost, while tin' danger lasts. In this town, 
which has a population of dihOO(», in oiu' year as mtidi as £31- 
has been paid to workmen from the fund in <|uestiou. Oatnmend- 
nble as this voluntar^ i tiort on the pan of the people is, it 
cannot be product i^ e of the good it might, because there is re> 
isolation hosjutal in the district. Quarantine is an e^t^lhu' 
thing III conjunction with is'daiion, but without the laUer^ ilu* 
ootilagibn is left to spread fium a multiplicity of uhgnardi<i 
centres, in place of being contined to one selected spot., . , 

The gucstiou of the closure of schools durm!g «|>idemics 

is due ^nctTiiiiig which a certain amount v;f diflerenAS ofiOpiniori 
pwaift, and it may conveniently he discussed at thi^ ftage as 
th#:i^SpOilsibility rests with the siinitary authoH^’,, tlio 

Medical Otliccr of Health. ; 

vi^w held by some is, that it is a '•aluahiofpOAlu^ to 
all cases, while others doubt whothar ^ 

ruueb good results from iu prO' 

ha^'4j^:1>^ween these two opini^, imle 

i what b apj^icable 'fo' 

W widely-soatte^ and in. 

si>iue oottm might be tiiL6‘ri^Spp$.W;adopt. 
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In mral di»lri^;^'liwho0l U of ^^mmunication 

Iictwc^n of 

<‘uch to' allow 

la_<;<is — k prevalont^to oo’tttl')R(4«/1|0'ooii- 
^'rr:j:ate where they couie" iii’ eoDiftofc'‘“''with 
rhiidreu wht‘re the lUHease doe$ tiot 

w^uld iei^^ m (laiigoron^ proceeding; hut it doe$ not 

1 oi low frotU tbk that eompleii* clo*Jtm^ of tlie school k08«eDtitil 
in eveiT case^ a^J ilic exclusion of all children belonging 
infrctea Urea may, in inany ins^^ances, meet the casa ’Wtteu 
se\eral cieutreH of infection exist in a scattered d [strict,' thur© ia 
littltv doubt about the di‘siral»ilitY of con.phjte closure. 

In densely ]>opulat*>d urhan distruis. on th<' other hand, 
AN here, apart from schooi at temhuicr, the children frt^tdy assoblato 
toiretluMr in the streets and hous4‘s, rlu^ advantage of olosiug the 
>••1 look is not so obvious, although, of course, all <‘hildiren from 
irifi‘oted houses must, b<‘ deharre(i from attending. At the aatnn 
time, it is but reasonable to supj»)se that tlje rihk run by ineetmg 
in thoopett air while at play is ccmsidcrabjy addi-d to by lengtheUed 
and close’ confinement in badi/ ventilated (d.iss rof>ma. tin the 
whole, then, in arriving at a comiusion, while the consequences 
from an educational point of view ought not to be lost sight of, 
should any doubt exist with regard to the atl visa hi lity of Com- 
plete closure, it is unque.stiotiahly th«- wiser cotirse to err on the 
«afe side. 

It is important that school temhers shrinld i>(‘ informed of the 
exi.stenceof infectious cases \Nhen luhcr children (»f the 
attcnd^y*0 ttchSbl, so that they may le‘ in a [K^sition to prevent 
iheir attending. Teachers may p reh r \aliiuhio uHsistapce to 
health officers during # pidemies by notifying that 
children are absent from school owing to illnesR, as cnquity 
Ciiii thi^ be made with regard to the cuuHf:. This m^dstanco is 
usu alljf jr^ogl/ gi ven, and ih of value even now tliftt fche 
N Act is nnivcrsally in fon'c, as all civscs hot 

condde|^!|ferious enough to require medical attendance, and ho 
the plead ignorance of the nature of |hc ailment, 

and iiw|to^^;tbc cases. ' 

question of disinfection has now to bo 
cojisidlSM^^^ktion to patients, rooms, and articles of ^lothfng 

autd disinfection ought only to ii© 
applied["'^|j^^fin|j^';,'pr proceedings* which are^ absolutely 

dkease. '''They are seldom, however, 
used by the ^ Many substances 
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possessing tUltlSOptiO properties pj^yer of arresting 

the deyelppijc^eni' of germs), and ev^ si^le, ^fleodprantS, are 
erroneously, snppdsed to be dUinfectants. 

It Bas Been prov^ that during certain stegjyf i4;;>the develop- 
ment pf disease organisms they are more tana^^us of life than 
at others, and that what will suffice to kill tl^ matui^ g^rm may 
be inoperative against the vitality of the spores or seed, which, 
surviving, continue to develop when favourable circumstances 
arise. ^ A disinfectant, therefore, to be of any use, ^ust not 
only arrest the growth of, but absolutely destroy the 
morbific agent; any action short of this, as already hinted, is 
worse than useless as regards checking the disease, for* it gives 
a false security, and so encourages laxity in the exercise of other 
precautionary measures. 

The fallowing are the essential conditions in a true disin- 
fectant 

(1) Tfhat it shall he capable of hilling germs and their spores ; 
(2) that it shall he applied to every part ; (3) in sufficient strength ; 
(4) for a sufficient time. 

These conditions Ivave ])een established by experiment — the 
only safe motliod of arriving at a conclusioii — and unless all are 
complied with, danger is not averted. 

The experiments were conducted as follows A substanco 
known to contain the virus of a certain disease, was subjected to 
the various methods of disinfection in use, and its virulence was 
afterwards tested by one of two methods — either by inoculating 
an animal susceptible to the disease in questiou-lpr by placing 
the material under conditions favourable to the aevelopU^nt of 
the germs (cultivation), and observing the result. In. the first 
case the animal will contract the particular disease unless the 
vitality of the germs has been absolutely destroyed, and in ^the 
second case failure is demonstrated by the fact that fresh germs 
wiildevelop in the cultivating medium. , 

;;Of course these experiments were conducted with' the; utmost 
carViand the accuracy of the results was in all ^0$ verified 
experiments,*' that is, by inoculatingWitb or 
the same virus which had not been disInfeofc^V^ 
Y^lheflmrticalar germs selected for these experiinen,^ were 
th^j|ti^ich are associated with anthrax . 
ba^ll^l^^i^ese ' were chosen for two ^reasonu^j^i|;:;'l^ause 
"b© cultivated, and '^hen in6pulated^,l!^^''aiii°ials, 
siisce'pti^%r!lbcftrth^ , disease, they , giva: rfe©/-tQ^|ja^&takable' 
symptorn^AwAjlp^ because the J sporty W^hese germs 
are not readily KTOd ; therefore, what yrill destroy them will 
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in all probabili|y with greiater destroy those of other 

diseases.*' ’ ' ^ 

#iiddi'ss"OF^DisiNF^<moNi^^^^ f,''<:-;;r ' , 

The pric^^ of disinfection is conducted in k of Vays, 

according to the necessities of the particular case— that is, whether 
it be robins^ articles of clothing or bedding, discharges from 
patient^ food and drink, Ac., that are infected. The means at 
our dis||rsal are— (1) heat (dry or moist) ; (2) chemical SUb- 
stanceit (in liquid or powder) ; (3) fumigation (by gaSes or 
vapours^ ; and last, but by no means least, (4) fresh air EUd 
general cleanliness. Each will now be considered in the 
above order. 

Heat is the best disinfectant we possess. By boiling an 
infected liquid or any article of clothing for ten minutes all 
c)rdinary di’sease-germs and their spores are ilestroyed. So, by 
exposing any infected article to steam at a temperature of 212’ E., 
pronded the second and fourth conditions (p. 198) are complied 
with, all danger is removed. , 

Dry heat is by no means so eflicacious as moist. Experiments 
made by Di^. Parsons and Klein t show that it requires an. 
exposure for a period of four hours to a dry heat, at a tempera- 
ture little over that of boiling water (212“ to 216“ E.), to destroy 
the spores of the anthrax germ ; when the heat is raised to 245’ F., 
however, one hour’s exposure suffices. It must be remembered, 
however, that the latter temperature, as far as dry heat is con- 
cerned, very|||ose]y approaches the scorcliirig point, most articles 
being injurecR)y long exposure to a tem])erature above 255* P. 

'When the question of dry or moist heat is considered from the 
point of view laid down in the second comiition^ namely^ ihat it 
shall he 'applied to every part ^ the advantage is again found to be 
in faevohr of the latter, because the penetrating power of moi&t is 
mu^h 0eater than that of dry heat. Most articles that "have to 
be Itll^fodted in this manner — blankets, pillows, Ac^ — are bad 
heat, and as the infection is not confined to the 
exte^^i^Hi:;may penetrate into pillows and beds, and be en- 
clo^M^^^ of blankets, it is essential that the temperature of 
the i^^ifefiould be raised to the required point. The foliow- 
ingl^Pgl^^DW hqw difficult, indeed, how impossible it is, with 

the methods of cultivation, of germs, see 
The their EelationB to HeaXth and piee^e^ by T. 

M. by P* Pufuam & Sons. 

i Eepbrt bocal Grovemment Boards 
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[has M 

with 'ibmpard^ ,easi 1 y 

clesttojlpjbipit'i^/'l^ that a the 

case so'® infectious diseases, althbu|^^b]h^^^^^ 

stan^ara ek^uld be aimed at. The use of steam 18 lii^uii^issiblo 
in thb .^bii-sb.pf leather articles and bound boj|ks, as ;jt; destroys 
them^tei^ With those exceptions, it is less injurious ^i^biliing, 
•dfec.. tl®' hot air. " ', " ^ 

Kansoiii’s hot-air apparatus consists of an iron chamber 
with ah internal covering of felt and wood which economises the 
heat b^' acting as a 21 on-conductor. TIjc heat is supplied by 
meant of a circular gas-burner connected with the under surface 
•of the ohainber by a Hue which conducts the hot air, i^gether* 
witK/^e products of combustion, into the interior, equable^ distri- 
butioii beiBg secured by a perforated plate at iho bottom. .An 
is fixed at the top of the chqjnber. In bpth Hues a 
thermometer is fixed to indicate the temperature of xhe incoming 
and Outgoing air. In addition to this, a mercurial regulator is 
lixba jn the inlet-flue, by means of which the amount of gas 
consmmed/ibd consequently the amount of heat j)roduced, can 
be "iQpntrolIed, and tliis may be adjusted to any temperature 
desired. . As a precaution against fire;, an arrangement is con- 
nected ..with the outlet-flue by wliich, when the temperature 
reaches. 300" F., a Jink of fusible nujtal is melted, and by this 
means a damper is closed and the 8ii[>ply of gas is shut .oflf,v\ 
WasblngiCon Lyon’s steam apparatus has, pejihapi hntil 

quite, recently, been most in favour in this country. It copsists 
of. jeiii bval chamber with double walls, and a door end 

fastehed by screw-clamps, one for the introduction of ihfected 
artioleSf.ahd the other lor their removal when the process of 
disiib&oiidn is complete. Steam is discharged into the apparatus 

■ 3 communicating with the cavity fqruicd by 
the other with the interior of tW chamber, 
re in each case being indicated hy pressure 
b of surrounding the chamber with this 
, in the first place, to prevent loss of heat, 
ik condensation. The pressure now recorn- 
yj the makers is 30 lbs. per square inch in 
lbs. in the interior. The articles to be 
eyed ^ room at the inlet,, ebd of the 
floor of which ought to hhikbh-porous, 
gijahd which, ^must be completely separate 
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from the receiving roopa iit the, outlet ; H obtained a 
pressure of >lb& 1131 the iu the 

wire-cage the rack proTldeS^t^tlie^ and 

are aJong VatK'; of an 

ejector /{d^receut additiop to the apparatus) a ]^rtia|fyacuum is- 
then :^eat^d in the chamber with the view of facilitating the 
j)enetm^iW of the steam into the clothing, and the steahx is after^ 
wards introduced and maintained at a pressure of %0 lbs. for 
about half-an-hour. 7"lio steam is then turned off ^ from tlie 
interior and the door at the reverse) end of the appa^tus iS' 
opened. To assist the drying process, the articles may be left in 
tlie chamber for a short time longer exposed to the heat derived 
from the steam in the jacket, which has not yet been turned oif. 
Another form of steam disinfecting apparatus is manufactured 
by Goddard, Mass^^y, ^ Warner, whicli diders in certain details 
fi'om Lyon’s; and still another, van Overbeck de Meyer’s, which 
is designed for steam at ntmosplieric pressure. Both these have 
been fevourably reported upon. ^ 

The supirior penetrating' power of steam is attribute.l 
by Dr* Parsons to a variety ot causes, and the following lucid 
description of the two i)rincipal ones is taken from Prof. A. 
Wynter Blytli’s Manual of Public Health : — ' 

1. “ Probably the most iinjmrtant is the large amount of latent 
heat in steam. To convert 1 lb. of water at 212* F. into steam 
at 212* F. requires nearly 1,000 times as much heat a& it does 
to raise 1 lb. of water from 211* to 212* F. Conversely a 
corresponding amount of heat is liberated when 1 lb. of steam 
at 212° F. is condensed into water at 212* F. Whj^n an object 
is heated by being placed in liot dry air, not only is no latent 
heat yielded up to it by the air, but on the other bandf before 
the object can attain the tem])erature of 212* any wat^r'; which 
it luay contain (and all textile fabrics, even though dried at 
ordinary temperatures, retain a quantity of hygroscopic moisture^ 
must ‘be evapoi’ated; in this evaporation heat passes intb the 
latent ib|TU, and the attainment of the required is 

thus' delayed. ^ ^ 

steam penetrates into the intersticea^^® ' ^ 
body if ^flergoes condensation in imparting its as 

aforeSlll^^^ the body. When condensed into wate^r it 

fraction of its former voltiioe-,' '1^': the- 
vacuq^^fM'afhfOOTed more steam presses. 
yielding^^^'io&t'to^ becoming candena3l|^^^|^^^''iintil 
the who]l^''',^|^^'^i8' been penetrated. '"On 'hot. 

air in yicldlb^/uif its heati^ndergoea cfntractibh wVolutne it 
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is true, ^ith that 

undergOD4i|^:^M&^!^io&^i(tfu^ at 250° 

In ^ Would B^n^- ^plan of 

exhaustitt^C.^e 'air from the cavity of the appatai^% adopted in 
Lyon's modern, disinfector, is not a good one, and that 8Up6P- 
hOAt^ Steam is not so efficacious as what is termed; S8>tura.ted 
steam Accordingly, apparatus without air exhausts aagid steam 
jackets^and worked at a lower pressure, are now:%uom into 
favour tix this country.* 

Tha Geneste and Hepscher “Equifex’" apparatuSt 

which is manufactured hy Lefries tfe Sons, is constructed on this 
principle, and costs considerably less than Lyon's disinfector, i t 
would appear to fulfil every condition requisite in a thoroughly 
efficient apparatus. 

Rack’s steam disinfector, which is the invention of 

Captain Reck, an engineer in (Jopeiiliagen, is an inexpensive, 
simple, and apparently cfHcient afiparalus. Mo.ny, it is stated, 
Jjave now been erected, chieily by the Scandinavian and*^Belgiaii 
Governments, and, granting that its elliciency is proved, the^ 
small cost of the apparatus is likidy to load to its jiretty general 
adoption in this country. < 

The apparatus are made in various sizes, and rectangular, 
oval, or cylindrical in shape. The rectangular form is shown in 
the drawing (Fig. 103j, together with the boiler and necessary 
connections; The latter, with tlie exception of the, airing 
apparatus for the disinfected articles, should be placed' in the 
room with which the inlet end of the apparatus cominttjntcates. 
At bile end of this room an airing chamber is placed,. Vthicli, 
together with the airing chamber in the room with' 
outfet .end of the apparatus communicates, is heated .cithiir 
dir^^y ’iEc^m the boiler or by means of the exhaust steam from 
thS'dNmfector. The latter may be used provided the articles to 
. are sufficiently numerous to necessitate the process 
^ l out oftener than once, in which case, while one lot 
isiitifected the previous lot is being aired. -Only the 
l&^ted room is shown in the drawing, and at first it 
“lat the drying chamber should not be placed here, 
^;|ho^ver, represent the drying chamber for the 

Vfhat is meant by the term acUt^a^ed steam, see a 
’ a^ practice of Disinfection by ” read by 
at the 8anitaiy Institute ,0>njgT«sJ* bel l 
will be f 
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103 —Kick’s '^texm Disinfcctoi. 




INFfiCriON AND D1 rINFECllON. 


2o:> 


disinfected is plapeH as already stated in th©^ 

room M Oommunicatt s 

—but 

them ^ which. aa 

conducdis^^ mcir» rh:i^id penAtbition by thV 

WAS shown at the A^hibmon cncmMitAd with 
tlie laistitute Congress held in Hverpool in the autumn 

of on the author’s suggestion, the inventor kindly 

had tit® ‘Apparatus ^ho cylindricaJ form measuring 7 feet by 
3 feet) £bi^d in ^Stafford after the closure of the eabibition to 
allow of^its power being tested. In those trials the author had 
the advantage of the \aliiable help of J')rs WhiteleggO^and 
Barwis^ the County Medical Oflicera of Wi'st Biding o£ York- 
shire and Derbyshire, and Dr. Blurtioj, the Medical' Officer of 
Health of Stafford. 

The special features of the apparatus are — (a) the use fcf low- 
pressure steam, delivered to the apparatus by an automatic 
regulator at a rate whicli cannot be exceed ( d, (h) the absence of 
any steam jacket, aiid*(c) an arrangement* by which a cold water 
showed can be turned into, the cliamber with the object of 
lemoving all steam from the interior in the shortest possible 
time after the process of disinfection is (om[)loted. -As regards 
the cold Aower, it is intiodut i d at tlie top of the apparatus and 
falls on to an umbiella spiead in tlie upper part of the hot 
ehamber which distributes the stream over a large surface and 
conducts the water to the low(*r part of the ap^^aiatus, where it 
escapes in such a mannei that it does not come in contact with 
the articles which are being disinfected. The result of tto sudden 
introduction of the cold showei is a lapid cooling an# the con- 
deiisaidoa of all live steam in the chamber, this steam being auto- 
matically replaced by air entering through a valve in the*<front of 
the apparatus as fast as the steam is condensed by the cold water. 

Ih the experimental trials the pressure employed did not 
exceed lbs., and they were conducted '^ith the view of 
ascOa^tedning :~(1) the penetrating power of the low-pressure 
ste^l^lpd^the temperatures obtained in variou# thicknesses of 
degree of moistuie remaining in the articles 
pfpeOSS; and (3) the destructive power of the apparatus 
AS yi^j^c^^^ganisms. 

electric thermometer, set to ring at 212*’ F., 
and ^ gaaximum thermometers placed between various 

rapidity of penetration, and the tem- 
oifibrent conditions as regards resistance were 
asceriWr^jf^^^e amdiMt of moisture remaining in the artich 
was estimated by weiring them before and after the process. 

* Kow H.M. Chief Ihspectar o'f Factories. 
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As regards the efficiency- of the apparatus, its power of 
destroying various bacteria, suspended ' in the chamber and 
placed in fcld^ ^bkhfcfets and betW^n ascer- 

tained by imlta^tion'^iJtperimehts. , - ' ' T- ■■ ;‘Vl ' ' 

The fpUnyrfii^ t|We shows the temperatufo' attained under 
varioup conditions 


/' ■' ... * 1 

j i» u MairoiM— F olwPof Biakkets. | 

In S6 HlNUTSa ! 

i Folds. 

8 FoUIh. 

If. Folds. 

In Cliumbor. 

In 10 Folds, 
Blankets. 

Between j 
Mattresses. 

219* 

218* 

212^* 

- 1 . ' 

215-6’* 

220*. 

511* i 

1 


As regards the rapidity of penetration, it may be coiisider(nl 
iiighly ^^satisfactory, lor it probably does not often happen in 
actual experience that greater rc'sistance than is represented by 
16 folds of woollen luatorial will have to be overcome, and that 
the results recorded in the tabic* can be attained by the Eeelc 
apparatus was demonstrated by a series of tests. To place tlic^ 
therm ouic ter between two thick ilobk mattresses is a very severe* 
test, and it speaks well for the apparatus that in 35 minutes 
after the introduction of the* steam a temperature withip 1 degree 
-jf boiling point was reeordcMl. It is interesting to note that the 
temperature in tlio cavity of the chamber was over 4 degrees 
lower than the recorded tcnnperalure within 16 folds of blankets 
— a circumstance which may possibly be accounted for by the 
liberation of latent heat owing to condensation in the interstices 
of the mgberial. . 

As regards the dryness of the blankets at the end of the 
ju’ocess, the following are the results with and without using the 
cold water shower j ^ 6 7* 


WiTHOL'T Cold Shower. 


With Cm shower. 


Two I 
Blunkfls ; 


Four Blaiiketa. 


BUiiVeta. 


I Weight on' r^ova!/ 6 9 12 9j 12 7i 12 9J 6 9i 

*2 4 12 3 12 7 .6 ,.,6J 


* In the feturth and eeventh expenmeuts the blankets wwrp mug loosely 
in the apparatus ; in the others they were fold^ compaoUy. 
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Taking the mans of these figuresi at^ expressing the dogrocs 
of dampness bj^h^ of Wjfeight in each case 

the follow^h^ at ^ • ■■ ' ' ; v ■ \ 


Blan|[6ts ; f Without shower, 
compaoUy { > 
folded. I ■{ With shower. 


On removal from apj^atataii;, 
After shaking in open air,* . 
On removal from apparatus. 
After shaking in open air, 


{ Without shower. -( removal from apparatus, 

Busp*id^. ( With shower, . | apparatus, 

^ After shaking in open air, 


^Inori‘U'»t* 

WclRht. 


It would seem then that the cold shower does not assist in 


tlie drying process, nor is it claimed for it that it does, but it lias 
a very marked effect in condensing the steam in the apparatus ; 
w’ithoiit it volumes of steam escapcnl on opening the door, 
whereas, with it little or no steam w'as percejitible. That the 
shaking process is less elfcctual in removing moisture in the oases 
of blankets loosely suspended in the aj)paratu3 ^s no doubt 
explained by the fact tluit tlidheat is largely retained in blankets 
which are folded up, and when they are .suddenly shaken in tluj 
air evaporation would naturally be more activ(5 than it would iu 
the case of blankets whicli, owing to fhe large surface exposed, 
had cooled considerably before the shaking while being removed 
from the apparatus. 

As regards the bacteriological tests, which ])r. Bar wise kindly 
conducted, anthrax bacilli and spores, garden soil, and human 
excreta were used, and, with the exception of a few soil^bacteria, 
which are known to be highly tenacious of life and which sur- 
vived the process, this part of the exptiriinent was entirely 
euccessfulj as was proved by control experiments in everjf case. 
The bacteria, as already mentioned, were placed free in the 
<;hainber^ as well as within 16 folds of blankets, and between two 
flo<^;tattres8es, and subjected to the prescribed routine of 
treai^^^pfc, and in no instance, with the above exception, did any 
place on gelatine in the case of the disinfected 
spet^e^y while in every instance duplicate specimens wliich 
had'>w^^ b^U treated in the apparatus freely germinated on 

experiments seem to warrant the conclu- 
sion disinfector we have a very efficient apparatus 

the ordinary pathogenic microbes^ 

The of^Un apparatus similar to the one experimented with, 
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including the tubes fojp ohilliiber all necessary 

appliances,, eliiciem. 

smaller 

and iu which case, of be 

less. ' ' ■ ■ 

(Fig. 104-) represents a portable &m' of Back’s 
appai^OS which, in scattered districts, might be found to be 
usoft4;" ' The corresponding with the one experimented with 
at Sta^ord is said to weigh under 27 ewts., and it costs ^13b. 

Beck has recently improved his apparatus in several respects 
— for example^ tlie boiler, as now arranged, forms part of tlie 
apparatus itself in plac.e of being detached, and the principle of 
using steam at liigln'r ]»n'ssure has adopted ; thus the cost 
of the apparatus has boon somewhat iucroased, 

Thresh’s disinfector, ro-miily designed by Dr, Thresh, 
County Medical Otlioer, Essex, is a current steam apparatus 
by moans of which a temperature exceeding 212® F. is obtained 
without employing pressure. I’liis is a(‘complished by using for 
the generatilm of tiio steam a saline solution wliich boils at a 
higher temperature than wa.t(‘r. Tiie apjiaratus is simple, iri- 
gonioua, and'efticient, and it. costs very much less than others in 
which high-pressuro sit arn is used. 

2'be following drawing (Eig. 105), showing a section of the 
apparatus, will enable the reailer to understand its construction. 
It will be noticed tluit the chamber in this case has only one 
door, but the apparatus is also made with two door$, one 
communicating with a room ^\hero the infected artiej^ are 
introduced, and the other with an entirely distinct room, .where 
the articles are removed on the completion of the process of 
disinfection. The principle of construction, however, both 
casosi;s the same. ^ , 

The disinfecting cliamber, A, is surrounded by B, 

contjoiumg the saline solution, which is maintained ajb Jji 
level, end renewed as evajmration takes place by ,tp<^^^ jof a 
Avater:pi{>e, L, connected with a ball- tap cistern, 1, fixi^rjOu|iide 
the ajpp^ratus. The furnace, K, for heating the sdSlhf/^J^iion 
is co%s|rueted underneath the chamber, and the is 

upper part of the jacket can ^ by 

meah%i^;#^'Vilve, G, either into the chimney of or 

dowhwi^i^:|^:«^'^coil of pipes, E, laid in <tho ^ 

bottom ofi^l^^ifcc^tS'^throogh which it oirculat^^,t^^^^^ring 
the chaml^witiftife pointy 0* Passii^g 

tlio chamber to furnace flue is a ppe, D, wfii^^epbws the 
to escape from the interior of thephamber. ■ ^ 
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rominunicating with the coil of pipes, E, ia the bottom of tli(^ 
jai'kot is a pipe n^ioh is protected by a valve, F, which, whcu 
optm, allows air to pass aloiig those pipes, aud into the apparatus 
ut the point, 0, already mentioned. The pi-ocess is conducted as 
follows: — Having heated the solution in the jacket to boiling 
point, during which process the valve, Cr, ia adjusted so that tho 
stf'iim is discharged into the chimney, the articles of clothing are 
placed in ttio disinfector, and, having closed tho doors, the steam 
is directed, by means of the valve, into tlie chatnber, through 
which it passes in a continuous stream, having traversed tho 
pif)es, E, where any heat which may liavo been lost by surface- 
cooling in the cavity of tho jacket is supplemented. This stage 
of the process is allowed to continue, as in tlio case) of Heck’s 



Fig. 10o.*~Thresh's disinfoctiu^^ apparatus. 


appanttue, for thirty-five minutes, anrl, tlio disinfection being 
now accomplished, the valve, G, is closed to tho chaml)er and 
opened to the chimney, and at tlie same time the valve, F, is 
opened^ allowing a current of air, which has been warmed 
by passit^. the pipes, E, in the boiling solution, to enter 

the ch^lber at the point, 0, for the purpose of airing the articles 
before i^emoval. 

The salt which is dissolved in the water is chloride of calciuin, 
and the boiling point ia regulated by the strength of the solution. 
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Tho solution recommended by Dr. Thresh boils at 220® F., and 
^^ives ofl' steam at a>)out 215® F. Of course, the water whioh is 
lost by eva[>oration is constantly replaced by the cistern, but tlio 
chloride of calciu)n never requires renewal. A portable form of 
this apparatu.s is also made. 

This apparatus is rapidly coming into favour in this couiitry, 
it, like liei;k’s aTq>aratus, haviiii^ supplied a long-felt want in tlie 
shape of an elliciont and siui j>lc steam disinfector at a compara- 
tively small cost. 

The more efiioient Chemical disinfectants which can now 
bo said to bo pniclically ji\aihible ui a lUiid form are — solutions 

of corrosive sublimate (bichh^rhh of mcmiry), carbolic acid 
(jdienol), “formalin/’ and “chinosol/’ the requisite strength 
of the iir.st naimd Ining 1 ]»art in J,000; of tin* second, 5 parts 
in 100; of the third, 1 part in 100; and of the fourth, 1 j^ait 
in 100. 

Carbolic acid i las long been in popular favour as a disin- 
fectant, }jut, as a riih^ it lias been used in such a diluted form as 
to reduce it to an ordinary (haalorant, or at best an antiseptic. 
Wynier Jllyth* sumiimris(\s th(^‘ estimate he formed of it, as the 
result of his ()^\n expcriiiK'nts and thos<‘ of otliers, as follows 

. . A 1 per cent, solution is strong enough to destroy the 

more feeble infections, l>ut to he certain that the more resistant 
forms of germ lift^ an* ainiihilatcd it will be necessary to use at 
least 5 per cent, solution in \\atcr, and the action must be juo- 
longed ; if specitie excreta are treated it is doubtful whether 
5 per cent, solutions are of sutlicient strengtli, because associated 
with the hurtful material there is a quantity of organic matte r 
which must on the one hand remove sume of the phenol fnmi 
the S]»here of action, and on tho other inijiede the contact of tlie 
phenol with the substance which A\e wish to disinfect.” 

-Dr. Klein has shown that anthrax spores will resist a 5 or <> 
per cent, carbolic acid solution for forty-eight hours, but it 
must be reniembered that these organisms are very highly 
resistant. 

In talking of the eiliciency cf a disinfectant of a certain 
strength, it is necessary to bear in mind that it must come 
in contact with the genus to be destroyed 'without undergoing 
further dilution, and remain in contact w ith them a consideVabie 
time, so that, if the material to be disinfected is bulky, the 
strength of the disinfecting solution must be increased accord- 
ingly. It is obvious from this that the thorough disinfection of 
sewage is hardly practicable. 

* Manual oj Puhltc wealth. 
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Corrosive sublimate is a f«r4iore potent aisinfo< lli.iii 
?:ul)t)lic acid, as solutions only the strengtli (I ; 1,00U) are 
retjuisite. Unfortunately, its extremely poisonous character in- 
terferes with its usefulness, but if it be artificially coloured (it is 
naturally colourless), and kept only in specially-shaped bottles 
AMth a prominent poison-label attached, the risk ought to Ixi 
reduced to a ininiinuin. 

“ Formalin ” is the name given to a 40 per cent, solutitiii of 
a gaseous alcoholic coiiijiound, known as formic aldehyde. A. 
solution of from 1 to - per c<‘nt. of this substance acts as a 
j)(»werful disinfeciunt, and owing to its at tive properties in tliis 
direction, and to the fact that it is iKoi-poisonous, it has recently 
come into groat favour. Coinparod with carbolic acid, not only 
is it a more potent disinfectant, but in solution of equal genin- 
cidal strength it. c(»sts considerably less. Jn its gaseous form it 
is now used for room disinfection, as will ])rrsently be dcscrilu'd. 

*‘ChinOSOU^ is U patented substancM^ ^\ith very high anti- 
septic properties, A\liich is now taking liie placr* of carbolic a(;id 
and other older disinfectants. It is barirdess, nstdily .solu))le, 
and, as a liijuid disinfectant,* it now tak(;s a high j)lace. J)r. 
Klein has sliown that a per cent, solution (1 in 150) has a 
germicidal power equal to a 5 per cent, solution of j>ure carbolic 
acid. 

Chlorine in solution has lately been more liiglily recom 
mended than formerly. Prof. Delcpine strongly advocates its 
use as a cheap and reliable disinfectant, and Or. Woodhead, 
Dr. Klein, and ollu rs also highly recommend it.* A solution 
of .sodium hyj)ochlorite, contairdng 10 peu’ cent, available clilorine, 
is sold under the name of “ chloros/’ and has strong germicidal 
}>roperties when diluted ten times. J'V)r room disinfection, .Prof. 
Delcpine recommends the wasliiiig of the walls with a 1 per 
cent, solution of cldorine, and in tliis he is supj)orted by Dr. 
Woodhead. For some years now this has been the method of 
room disinfection adopted at Stockport, and the latef Medical 
Officer of Health, Dr. Porter, says that it has answered admirably. 

POtaSSiC permanganate in 5 per cent, solution acts a 
disinfectant when tested exp«.*ri mentally, but in practice? it is 
necessary to use it in such large quantity as to forbid its use for 
any other than deodorising or antiseptic purposes. This arises 
from the fact that the permanganate is used up in oxtdi.sing the 
organic matter present in the infected fluid. 

Ck)ncernxng the other so-called disinfectants, namely : — Chloride 
* Journal of ihe^Sanitary Institute, vol. xviii. (1898). 
t Kow Oounty Jledical Officer, Shropshire. 
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of rinc, sulphafe of zinc^ si^phate of coppet^ sulphate of iroo, 
ioKLcio acidy c^xperiinent l»as proved that in j^ractice tlu-y 
come short of wliat is required in a true disinfectant, 

P^UmigratiOn^ hy any of the reagents commonly used, lia^ 
heon shown by experiiaent to be far less ellbctive than lias 
hitherto been supposcMj. In ])ractice, possibly^ all we can h(>]»r 
to accomplish is destrucliou of tlio It-'ss j’esisting organisms, and 
liothing more than surfacft disinfection can be looked lor, as 
penetration of fabrics do<\s not take place. 

Koch and others Inive d^nnonstrated tljfit sulphurous aevf 
wlicn j)resc‘iit in tin,' [proportion of 1 per cent, of the space to b * 
fuTiiigated, will ib'stroy the gcriii of anthrax in half an hour, but 
that six tiim‘s tbat amount is ino[)f‘i alive against the S})orcs of 
the same organism (iveii alter several <lays <*xpn.«nre. 

It has also b(*en shown that tin* sliglilest coveiing will protect 
the germs from tin' elVeet t»f th(‘ reagent : for exam[ile, those that 
were enclos(jd in tlie ]>ocket t)f a (ai.it escaped destruction — from 
this it is clear that j\ny infection otln^r tlian that which ia 
adherent to surfaces, is likely to retain its virulence after the 
process has been compl»'ted. 

Sulphurous acid is g<*i)erated by burning siil[)hur, broken 
into small [ui'ces, in an iron va^sst'l, ami tin' quantity required 
to yield 1 pi'r o(‘nt. i»f sul[)hiirous acid is 1 ll>. per 1,000 cubic 
f('et of room space, that is supjposing tln*re is no loss from escape. 
As, liowever, it is impossible to insure lliat all openings are 
hermetically sealed, it is well to use a little more than this — 
say LJ lbs. The proc(*ss is eoiidiicted in tlie following manner: — 
Having carefully sealed all ojauiings in tlie room, such as the 
lire-pliice, the sjpaces round the window-sashes, and any ventilat- 
ing openings that may exist, by pasting brown pa[>er over them, 
the articles of furniture, and all articles that cannot be boiled or 
otherwise disinfected, should be arranged so as to be as freely 
exposed as jiessible to the fumes. The necessary quantity ol* 
sulphur is then placed in one or more vessels (a sauce-pan 
answers very well) according to the size of the room — ^in a large 
room it is best to use two or more, }>laced well apart — and, as a 
precaution against lire, it is advisable to place each on two bricks, 
standing in a tray containing water, or su[)ported on a pair of 
tongs over a bucket of water. Having added a little methylated 
spirit to facilitate lighting, the sulphur is then set fire to, and 
the operator must at once leave the room, close the door, and 
paste paper all round it. Of course if there is more than one 
tioor in the room, the others should previously be similarly 
scaled. The room must be left undistuxbed for six hours, when 
the windows must be thrown freely opeft, and allowed to remain 
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for at least , twenty-four hour* The furniture an<l othtT 
articles ought then to be carriM into the open air, where they 
feliould undergo a thorough brushing and beating, and be b'tt 
exposed to the air as long as possible. 

Chlorino g^as is another reagent which is preferred by sonu*. 
The proceeding in this case, as regards tlie room, is the same as 
when sulphur fumigation is practised. The most convenient 
method of generating the gas is by adding strong hydrochloric 
acid to chloride of lime, in the projiortion of IJ to 2 pints of tl\<i 
former to each pound of the latter, and this is the quantity 
recommended j»er 1,000 cubic feet of sjtaee. In this case ordin- 
arj’' basins must he usetl, not metallic vessels, and several of 
them should be placed at various cleMitions about the room. 
As the gas, wdiich is very j»oison<uis, is given otf immediately, it 
is necessary that the acid should he conveniently placed near 
each basin, so as not to cause any delay in tluj operation, and the 
ojierator must notice that the* door is <»pen so as to allow of Ins 
immediate exit. Tlui room ought to riunaiii closed for tw'oJve 
hours. 

The after treatment of the Voorn. no matter what fumigant is 
used, is very important, and here it is that tin* ine'chanical effect 
<»f soap and water is of service as a disinfectant. If the room 
has previously heen jiapercfl it is a wise precaution to strip ofl* 
the old paper and re{)ape‘r tln‘ w'alls, hut in practi<;o this rather 
drastic remedy cannot usually bo employed. If, on the oilier 
hand, the walls have been coloured, tht‘y sliould be scraped and 
lime-w'ashed, or at least the latter. I'ainted walls must ho 
thoroughly washed with soap and water, as iiiust also the Iloor 
and all article.s of furniture that allow of it. 

Formic aldehyde vapour is now highly recommended hy 
wxll-known authoritic.s as a room di.siiifoctant, and as it is 
likely to entirely supersede siilj>hur fumigation it is necc^s- 
«ary to devote some space to a description of the process. As 
has already been stated it is a thoroughly reliable disinfcctaia 
in solution (“ formalin and altliough in its vaporous form 
it is admittedly less efficacious, there can be no question that in 
practice it is superior to sulphur fumigation. 

As the, vapour cannot he generated in sufficient quantify fiy 
beating “formalin,” various apparatus liavii been devised for the 
purpose. The handiest and simplest of these at presfmt avail- 
able has been brought out by the Formalin Hygienic Compari}'^, 
and is khown as the “ A1 formant Lam[),” of which there are 
two vaiieties, A and B, the former (Fig. lOfi) ]>eing tlic more 
efficient of the two. '{his is an ordinary methylated spirit lamp 
enclosed in an upright cylinder which supports, above the flare - 
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of tlio lamp, a perforated mental cup. Into thia cup tablets of 
“ 'jKiraforni are placed, a substance which is obtained by 
evaporating a solution of formic aldeliyde. On lighting tbo 
lamp the moist products of combustion of the spirit pass through 
the perforated cup, and the vapour which is thus given olF from 
the paraform is cliiefly active formic aldehyde. This g«as is 
highly dilFiisiblr-- more so than sulphurous 
^ p acid gas — and it does not discolour articles, 

neither does it .act upon metals with the 
(‘xeeption (»f iron or steel. On the otlier 
hand, it ?’eu(h‘rs blouiJ stains permanent, so 
that it must not be used for sheets, dc., 
wliieli are so staimab 

In j>lac(‘ of using this substance in a 
gas(‘ous form some advocat'^ its use in soki- 

' ■' lion in the form of a s]>ray. I)r. Leslie 

^Mackenzie strongly adv(»(.‘aies this method 
^ of lomii (lisirdection.* Lor liighly etficienb 

f \ disinfeidion Hr. Kenwood recommends the 

: use of a spray ('ontaining O'o per cent, formic 

’ . aldehyde followed by tlie fumigation pro- 


Eacli tablet of “ paraform woigh.s about 

. If VII’', 1 gramme, and to obtain the best results 

otman amp. tablets shouhl be evaporated for 

every 1,000 cubic fe t of room space. For largo rooms it is 
desirable to use two or more iainp.s placed in different parts of 
tli(‘ room. 

As in the case of all fumigation processes, it is necessary to 
.seal up the room openings, and the room slnuild be kept closed 
foi- six hours. 

In their advau-tisements the Formalin Company recommend 
ten tablets per 1,000 cubic feet of room ajiace ; but this, as a 
rule, has been found to be insufficient. 

Ill this country the value of formic aldehyde as a disinfectant 
lias been tested chii tly by Mr. Wynter lllyth and Drs. Kenwood 
and Ilideal, and the conclusions they liave arrived at may be 
summed up as follows : — 

]\Ir. Blyth states that excellent results were obtained from the 
evulutioii of a large quantity of the gas in a small room by 
moans of an autoclave, but having failed to obtain such good 
results from the Alformant lamp, he recommends its reconstruc- 


Lancet^ 13th August, 1S8IS, p, 445, 
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tion so ns to allow of a much Jiirger quantity of paiMrorin 
bring iisetl.* 

l>r. Kenwood concludes that although the best results are 
only obtainable by means of the more elaborate apparatus, eoii^ 
siih ring the probable coniparaxtively feeble^ resisting power of 
the organisms we wish to destroy, suniciontly good results can 
hr obtained by the Alforniant lamp, provided the greatest care 
is taken to seal the room. The number of tablets used by him 
in his experiments was twenty-one for a room of 2,00i tnibic 
foot capacity, the organ i'<m us(‘d as a lost being the diphtheria 
l);i('illus.t 

Dr. Rideal conolmlts that snlTjei(‘nMy good results can be 
obtained by the Alfonnanl. lamj) l<y u.^ing ten tablets per 1,000 
ruble feet, and that, in addition, by spraying tb(» walls with 
a 0*0 per cent, forrnir abb-hv dr solution, tlie liest i)ractical 
disinfection would be insured.^ 

'J'hat in formic ahh'hyde wr j os^ess a, vrry valuable room 
disinfectant tliere can be no <jucstion, ^biit it is Tiot by any 
means established iliat we have* yrt a\ai!ablr an apparatus 
w'l)ich, in practical ns(‘, is ca]):il>lr of gjun'rat ing (lie vapours 
in a sufficiently active form for tliorough disinfrction. Dr. 
Kanthack, Professor of Dath<>b>gy at ( ’ambridgr, lias lately 
experimented, with the lamp already described, and, by way of 
comparison, with a more comydicaif'd apj^aratus (Formof/r^f' 
Jiichfrrd lamp)^ by means of wdiicli the vapours are, gem*rate(l 
by the inconiplote combu.stion of strong wood spirit, llis e.x- 
periinents undoubtedly sii(»w that th(^ korrnogenr Richard lainj) 
is fcir more eflic.arbnis than the Alforrnant laiiiji, at the same time 
it is doubtful whether its somrwliat complicated nature and the 
conditions of efficient working wmuld not militate against its 
success in practice. 

The following is a summary of Dr. Karitliaclds principal con- 
culsions : — 

1. That the Formogene Richard lamp is much more certain 
than the Alforrnant lairij». 

2. That even in comparatively small rooms it is desirable to 
use two lamps. 

3. That formic aldehyde does not penetrate dcjeply, so that- it 
cannot be used for the sterilisation of blankets, linen, ttr., 
licaped one upon the other ; it is merely a superficial dis- 
infectant. 

* Pitfdic JleaJlh, vol. ix., p. 299 (June, 1897). 

f JdurncU of the San^fart/ vol. xviii. (1S98). 

X Disinfe^Aion. orifi L^i^infectants^ Second K-lilion (1898), p. 3.12. 
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i. Tliai it docs not daniage metals, dyes, or most colours, 
although it may slightly alter some aniline dyes. 

5. That, therefore, If sufficiently produced, formic aldcliytlo 
is useful for the superficial disinfection of such substance as art‘ 
injured by steam or liquid disinfectants, or by irritant gaseous 
iKxlies such as chlorine.'**’ 

From the conflict of opinion above recorded, it is difficult to 
arrive at a very definite notion regarding the true practical 
vi'^lue of this iK'W means of disinfc(;tioii. Granting, however, 
that, the A1 formant lamp is tlic, only conveniently praciicaide 
means at prostuit available for producing tlic vapours, the follow- 
ing are probably the safe conclusions to Jirrive at : — * 

1. That surface disinfection only can be expected, and that 
witli that limitation tlie process is reliable in practice. 

2. That it is well to use, at least, two lamps except in the 
case of the smallest rooms. 

3. That preliminary spraying with from I to 1 per cent, 
formic aldehyde solut^pn will greatly ad<l to the efficiency of 
the process. 

• The Lancet^ 22iKi Oct., 1S9S, p. 1049. 



INFECTION AND DISINFECTION. 


‘J17 


General Preventive Measures against Epidemic Disease. 

The following is a verbatim copy of a memorandum issuocl by 
tho Local Government Board as to the precautions which should 
])<‘ adopted in places which are attacked or throatenod by 
<"j)ideinic disease. It is rcjmMluced here, at the risk of r(v 
})etition, because of the importance of the subject, and becaust^ 
It contains many valuable liinls which cannot be impressed too 
forcibly on those whose duty it is to safeguard the public iu 
such circumstances : — 

“ 1. Wherever tliere is prevalence or threatening of chole^ra, 
diphtheria, fever, or any oUkt epidemic disease, it is of mon? 
than common importance that tlio statutory powders conferred 
upon Sanitary Authorities for the protection f>f the public health 
should be well exercised by those Authorities, acting with the 
advice of their Medical Oilicers of llealll^, 

‘*2. Proper precautions are Cijually requisite for all classes of 
society. But it is chiefly wdth*reganl to tJjo poore.r j)opulution, 
tlierejfore chiefly in the courts and alhys (»f towns, and at the 
bibourers* cottages of country districts, that local autlioribies are 
vailed upon to exercise vigilance, and to prolh-r information and 
advice. Common lodgingdiou.ses, ami houses wliich aie sub-let 
in several small holdings, always require partuMilar attention. 

“3. Wherever there is accumulation, stink, or soakage of 
house refuse, or of otlier decaying animal or vegetable matter, 
the nuisance should as promptly as possible be abated, arid 
])recautiou should be taken liot to h‘t it recur. Especially 
'fixamination should be made as to the eflicient working of sewers 
and drains, and any deft^ct therein, and any nuisance therefrom 
or from any foul ditches or ponds, should be got rid of without 
delay. The ventilation of sewers, the ventilalion and trapping 
of house drains, and the disconnection of cistern overflows ami 
sink pipes from drains should be carefully seen to. The 
scavenging of the district, and the state of receptacles for 
excrement and of ashpits or dust-bins, will require close 
attention. In slaughter-houses, and wherever animals are kept, 
strict cleanliness should be enforced. 

“ 4. In the r^oval of filth during periods of epidemic disease, 
it is commonly necessary to employ chemical agents for reducing 
or removing the oflhnce and harm winch may bo involved in the 
disturbance of the In the removal of privy contents thr.se 

agents are more particu^rly wanted if the disease in question be 



218 ^ PRACTICAL SANITATION. 

cholnra or enteric fever. Uihe chemical agent should be used 
hljrually over all exj>osed surfaces from which filth has bfMui 
removed. Unpaved earth close to dwellings, if it be soddmu 
with slops or filth, ought to be treated in the same way. 

‘‘ 5, Sources of water-supply should be well examined. Water 
froJii sources whi<;h can be in any way tainted by animal or 
vegetable refuse, especially those into which there may be any 
leakage or filtration from sewers, drains, cesspools, or foul 
ditches, ought no longer to be drunk. Above all, where th(‘, 
<lisease is cholera, diarrluca, or enteric fever, it is essential that 
no impure water ]j(‘ drunk. 

“TJie liabdity of leaky water pipes to act as land drj^ins and 
to receiv<^ foul mailers as well us land draimige through tlieir 
l<‘aks is not to be o^erlooked. And such leaky pipes, running 
full of water with considerable vcdocity, arc lial^ie, to receive, by 
lateiral insiiction at their points of leakage, external matters that 
may he dangerous. This iatt(u-fact is not rtu‘.(.>gnised so generally 
as it should lie; and igrioiancc of it lias prohalily halfled many 
inquiries in cas(‘s wlnu’c water ser\ices have in truth been the 
means of sjua'ading disease. * 

“ Jf, iinfortunat(dy, the only water wliicli for a time can be got 
.''lioultl be open to susjiicion of dangerous organic impurity, it 
ouglit at least to Ik^ boiled before it is used for drinking, but 
then not to be drunk later than twtmtydbur hours after it has 
Ihhmi boiled. Filtering of the ordinary kind cannot by itself be 
trusted to purify water. It cannot be too distinctly understood 
that (langiToiis qualities of water are not obviated by the 
aildition of wine or spirits. 

“0. When there appears any probable relation between the 
distribution of disease and of milk supplies, the cleanliness of 
dairies, tlie ])iirity of the water used in them, the health of tlie 
persons emjdoyed about them, and the health of the cows tliat 
furnisli milk should always be carefully investigated. Even 
aj)art from any apprehension of milk being concerned in a 
]>articular outbreak of disease, it is desirable that English people 
should adopt the custom, wliich is always tollowed in some 
continental countries, of boiling all milk at once upon its 
reception into a house. 

‘‘7. The ivashiiig and lime-whiting of uncleanly premises, 
especially of such as are densely occupied, should be pressed 
with all practicable despatch. 

‘*8. Overcrowding should be prevented.* Especially where 
ilisease has began, the sickroom should, as far as possible, be 
free from persons who are not of use to the patient. 
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” Ample ventilation should be enforced. It should bo soon 
that windows are made to open, and that they are suflioiontly 
Especially where any kind of infective fever has boitun, 
ii is essential, both for patients and for ])ersons who are 
them, that the sickroom and the sickhoiise be constantly 
tiaversed by streams of fresh air. 

“ 9. The cleanliest domestic habits should ho enjoined. Eefuso 
matters should be speedily removed or desti’oyed ; and 
V hu‘h have to be disinfected or cleansed should always be 
disinfected or cleansed without delay. 

“ 10. S|)ecial precu\itions of clear Hnoss and disinfection are 
necessary with regard to infective matU'rs discharged from tlie 
bodies of the sick. Among dischargers whicli it is pioper to 
treat as infective are tliose which come in (,'ases of snuill-po.^ 
and scarlatina from the allect(‘d skin ; in cases of cholera and 
enteric fever from the intestinal canal ; in eases of diphtlieria 
and scarlatina from the nose *ind throat; lil:e\viso, in cases of 
any eruptive or other e}>i(lomic fever, tlie general exhalations of 
tlie sick. The caution wliicli it^ necessary witli regard to such 
matters must, of course, extend to wliatevfT is iinhutid with 
them ; so that bedding, elolhing, towels, Inindlvcrcliiel’s, and 
otlicr articles which }ia\e been in use by tlnj sick nmy not 
become sources of injs<’hief, either in the? house to which tliey 
belong or ill house.s to whicli they are. conv(*y(s]. So fur aa- 
articles of this class can b(‘ n'plaeed hy rags oi things of small 
^ahR^ it is best to use such things and burn tliem wdien they 
are soiled. Otherwise clothing and infecle.! articles should be 
subjected to the disinfectant of the .sick roinn or be removed for 
disinfection by heat. 

“In enteric fever and cholera the evacuations should be 
regarded as capable of communicating an inf(*ctiou3 quality to 
any nightsoil with which they are mingled in privhis, drains, or 
rt sspools ; and after such disinfection of them as is practicable, 
they should be disposed of without delay and under the safest 
conditions that local circumstances p<*rinit. They should not l^e 
thrown into any fixed privy receptacle, and above all, tliey niusl 
never be cast where they can run or soak into sources of drinking 
water. 

“ 11. All reasonable care should be taken not to allow infective 
disease to spread by the unnecessary association of sick wdth 
healthy persons. This' care is requisite, not only with regard to 
the sick honse^ but likewise with regard to schools and other 
establishments wherein nteuibers of many ditl’erent households 
are accustomed to meet. # 
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“12. If (l^Roaso begins im houses where the sick person carniot 
i.e j»roporly accommodated and tended, medical advice should he 
lakcn as to the propriety of removing him to an infirfiiary nr 
Ijospital. Every Sanitary Authority should have in reudin* .ss 
Xi IjoKpital for tlie recejitioii of such cases. 

“ Where dangerous conditions of residence cannot be pronji>t ly 
remedied, it wdl l>e best that the inmates, while unattacked hy 
disease, rern(»ve to sonn* safer lodging. 

“ 13. rri\atioii, as predisposing to disease, may rerjuirc special 
measures of rcJi<‘r. 

“14. In certain cases special medical arrangements are neces- 
sary. For inst;inc(% as cases of cholera in this country isometiin^ s 
begin fiomcwlial gradually in the comparatively tractable form 
of what is called ‘premonitory diarrhoia/ it is essential that, 
wJuTe clioltua has ajjjicanal, airangcments should be made lor 
affurding medical relief without delay to persons attacked, even 
slightly, with l<»as(‘nc.ss of howtds. ISo, again, where sninli-jM^x 
is the prevailing dis^^ase, it is essential that ail unvaccinated 
persons (unless they jii’eviously hav(* had small-pox) should very 
promptly btj vaeciiiated ; and* that ro-vaccination should be 
performi'd in cases pro]>erl) n ijuirmg it. 

“ID. It i.s always to be dc.sircd that the peojde should, as far 
xis j) 0 $sihle, know wliat real precaulioms they can ticko against 
tlie disease wliich tlireaten.s them, what vigilance is needful vvuh 
regard to its early symptoms, and what (if any) special arrange- 
ments have been made fi»r gi\ing medical assistance within the 
district. For the jjurpose of sucJi information, printed hand-bills 
or placards may usehilly be employed, and in cases where danger 
is great, house-to-house visitation by discreet and competent 
] versons may be of the utmost serviee, both in quieting un- 
reasonable alarm and in leading or assisting the less educated 
and the destitute parts of the population to do what is needful 
for safety. 

“It). TJie pre.sent memorandum relates to occasions of emer- 
gency, Mdiercfore the measures suggested in it are essentially 
of an exteuiporaueoiis kind ; and permanent provisions for 
securing the public, health have, in express terms, been but little 
insi.sted on. It is to be remembered, however, that in pro- 
jiortion as a district is hahitually well cared for by its Sanitary 
Authority, the more formidable emergencies of epidemic disease 
are not likely to arise in it. 

“17. Provisior. by the public authority for disinfection by 
heat of bulky articles, and of those wlych cannot without injury 



INFECTION AND DlSINFFCnON. 


o.> ; 

}^o exposed to cheniiCiU agencies^ oughj al way to be in readiness. 
AVitluviit such provision no complete disinfection can b<^ etVeoted 
Partial and nominal disinfection, besides being wasteful, may he 
ini-cliievous, as giving rise to a false security. 

“ IS. The following system of domestic disinfection may he 
eninmend^d to Sanitary AuthoritaoH who have already pi*ovided 
;fh rjuate public means for the <lisinfection and for tlio <3isposaI 
(jf infected matters and things : — 

(a) For the purposes of the sick rocMii, such as the reception 
of soiled handkerchiefs, shetgs, and the like, as well as for the 
sw'a\)uing of floors, a valuable di^infot'ting ‘Solution may be maile- 
with perohloride of morcury. it is well to have this sglutimi 
slightly acid, coloured also in vsuch a way that it shall not readily 
h( confused with drinks or medicines ; and pi-ojier caution should 
he given to avoid accidents iii its use. Sanitary Authorities 
will find it advantageous to have such a solution* prepanal 
under the direct iiistruclions of the ^lodieal Ullicer of Health, 
and supplied of a uniform sircngtli at tlic infected house upon* 
tlie order of that ofiiccr. 

In places provided wdtli proy)er systems of e.xcreinent 
disposal, excrements of cholera and entindi* fever, after being 
treated in detail wdih the same disinfecting solution in ample 
t|uantity, may be safely put into tin* ordinary closet.; hut sjiecial 
care as to the flushing of drains and sewers, and special frequency 
in llie removal and e.xcJiange of excrement rcciqdacles, wdli 
commonly be wninted. When? the only (iloset is one tliat 
communicates with a cesspf)ol or pri\y pit, the bf^st arrangement 
for the disposal of infected stools tiuit under these improper 
local circumstances may be found pnict.i cable will have to be 
adopted. 

“(c) A substance generally availa})]c in tlie removal of filth 
from privies ami ashpits, and f(»r aj»j>lic.ition to foul earth tiiid 
the like,t is sulphate of iron (green ct>]»peras), cither in a strong 

* A floluticm fitted for the desired purpose.^* may be made with 4 oz. 
coiTusive, ^blimate, 1 fluid oz. hydrouhlono acid, and o grains of com- 
mercial aimine blue, in 3 gallons (a bucketful) of common water. It ought 
not to (joat more than 3d, the bucketful, and should not further dilute* L 
The use of non<metallic vessels (wooden or carthemvare bouse tubs or 
buckets) ahould be enjoined on those wdio receive it, and articles that hav»‘ 
been soaked in it should be set to soak in common water for some houri 
before they go to the wash. 

t The removal of dangerous filth is here the object to be attaineil. ft 
cannot confidently be stated that either the iron salt or any availaT>Io 
substance wiU eficot a true disinfection of such masses of filth as are here 
in question, i 
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Folutiori made by stirring, crystals of the salt with five or tf*n 
times their bulk of hot water, or in thf5 form of powder, to \\ liieh 
form the crystals may Im readily brought after desiceatio:). 
'i’his agent should be used in quantity sutheient to destroy .ill 
odour, and in the removal of filth accumulations it should !»«• 
well mixed with .successive layers of the matter to be removed. 
The dry fonn of a})|>lie,itiun is to be preferred wdiere masses of 
wet or semi-soJid illtb liave to be dealt with. 

For disiiilectiori of the air of rooms, after the room 
lia.s Jxien prepar’ed by the removal of ptTsons, and of sm li 
artieles as arc* b«‘st disirife^’ted by heat, and by the closiiiir of 
windows ami (Tevices, sulphiirou.s ;ici(l gas in ample (juiintity 
may be evoivt'd, llic doors being kept closed for six hours or 

Tiiorc. .'inionnt of .s\ij|>Iniroiis .acid retjuired for tin* dis- 

infection of a inodcriite siz»ai n»om can l»e ol'tained by burning 
li lbs. ol’ sulphur (roll briiiist-uic) in a pipkin over a .small Jiic 

placfal in the noddle (*f a room, with an old tray or the like 

io protect the flooring, Tln*sc processes .should be efi'ected by 
skilled persons acting under the direclioiis of the Medical Otlb cr 
of llealtli. 

“(c) Aft(‘r lueasurcs of disinfecting a room have been takfui, 
all w'all jmper sliouhl stripped from tlie walls and be biirm.d, 
and th(^ room ought to hav(‘ iis ceiling and walls thorougldy 
washed or lime- wlii ted, 

“ Hk For d(,‘t.'iil('d information on disinfection by heat, on 
hos]>ital accommodation, and on small-pox, and on questions 
of .scliool administration during the prevalence of infection^ 
dis(‘ase, see tlie Ullice J^lemuranda and Iteports on these 
subjects. 


“ K. TIIOr.NE THOENE, 

“ Medical Officer, 

‘^‘Loc.'d (owernmont Boaul, 

“ Medical Depart inoiil, 


"With reference to the alx>ve recommendations, so far as tlie 
disinfection of rooms, articles of clothing, discharges, drc., is con- 
cerned, it is likely that if ihe memorandum was revised some of 
The recently iutrodi^jfeiethods of disinfection already described 
would be suggesteiHg^reference to those in favour when the 
document was publish^. 



INFECTION AM) DISlNFECf^'ION. 


Special Preventive MeasctresVor Various Diseases. 

8(1 far, we have been considering the question of prevention 
'Tmiu a general standpoint ; we must now apply the prineipUvs 
laid down to each of tlie more common infectious diseases, and 
in order to do so it is necessary to go somewhat into detail coli- 
cs ruing the characteristics of each, not from the ]>oiut of view of 
diagnosis or treatment — questions with wliicdi medical men alouo 
have to deal — but simply in order to make inUdligifele the reasons 
for the precautions recommended in eaoii case. 

First, then, with regard to quarantine and isolation. As 
already stated (p. lOo), tlie duration of t'acli is regulated by the 

period of incubation and the period of infection. 

d’he following are the periods of ijuarautine and isolation 
r# comm ended : — 



Qii;ir.intiiu; to he 

Sli'jrteHt Perioil 


Kc<jinn’«l 

»lt(T 

to lull 

ol Uol.'iUon liflcr an 
At lack. 

Small-pox, * 

IS 

(\ weeks. 

i 'liicken-pox, 

J8 

3 

Scarhit fever, • 

14 

(> 

Diphtlicna, , 

It! 

4 

Mcijusles, 


;i 

( iermari meaHlcj?, . 

k; 

:{ 

Whoopi rig -cougii, . 

‘ji 

G 

Muinpfi, 

t!4 

4 

Entt^rio fever, 


4 

Typhus fever, 

til 

4 


The quarantine figures /excepting enteric «and typhus) are 
those suggested by the Associati</u of Medical Ollioers of Schools; 
tiiose in the second column cannot bo riigarded as fixed and 
absolute under all circumstances. In the case of scarlet fever, 
for example, until all “peeling” lias ceased — and tliroat-, ear-, or 
other symptoms have disappeared — the danger of infection is 
not over, and these may continue for a longer period than six 
weeks. Neither in the case of small-pox is the limit a safe 
In fact, it is not wise to be guided by a hard and fast rule ; in 
some cases the period specified may be needlesdy long, while in 
others it may not be long enough ; the question can only bo 
delinitely settled by the Medical man in attendance. 
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With the roeUical tr^at^ient of infectious cases, as alna ly 
have nothing whatever to do, hut a knowiedge of ih 
special features of oaeij, so far as they aifeeb the managenu at 
Iroin a preventive point of view, must not be overlooked. 

SmalKpOX^ altliougli still a inuoli dreaded disease, has lo-t 
many of its terrors since the introduction of vaccination, and 
those who select to avail themselves of that protective measure, 
];rovided re- vaccination is not neglected, can alFord to view 
<’xposure to infection with little or no dread of evil consc- 
(|ueiire8. The jicriod of inciil>aiion, wlieu the disease is c(tn- 
tnictcd itJ tlo^ ordinary \\av hy infecliun, is probably abent 
twelve days, arifl within twt) dav s of attai;k the ediaracterisi ,c 
rash jnakc.s its appearance. The disease is infectious from tin* 
earliest ])criod c»l its inanifestaLmn, proliably by the brc'iitli. and 
dang<n' exists during tin' whoh' ctmr.ie of its pr</gi'ess, but pani- 
cularly so after the jiustular stage, when the scabs begin 
separate*. Danger is not ove.r until all tin* scalts have separat(*d ; 
ill mild cases this may ha]>pen in jibout tlirei* weeks, but in 
others isolation may be necessary for six vv(‘eks, or even longer. 
In most cases probably tlie vinfs is inhaled, but in this, as iij 
ctlier infections disoasc.s, it is po^si})le food may ]>e the vehicle. 
It would aj)pear from the evidmice of rcc(*nt epidemics that tlio 
infection may be convtyi^d }>y the air considerable distanot"- 
further tliaii is tin; c;is(‘ wlt-h iufe<‘Lu>us diseases, a circum- 

stance which Jias an important bearing on tlie position of small- 
pox hospitals. 

In tin* management of small pov eases, the free ventilation by 
open windows slumld never be omit teal, and all the excretiems 
.and discluir-ges from the patient ought to bo disinfected, either 
by burning, or by the addition of a 1 per cent, solution of 
corrosive sublimate^— this strength is necessary because of the 
diluting effect of tin* material to which it is added (see p. 210)— 
or any other elliciciit disinlVct.ant previously mentioned — for 
e.xample “ formalin ’’ or “ chinvisol.’’ Only old pieces of linen, or 
other suitable material that may be burned, should be used for 
the di.schfirges, and all dirty linen, .sheets, Jcc., should be satu- 
rated with corrosive sublimate soiiifion, 1 part per 1,000, or 
the other disinfectants named in the strengths recommended. 
During tho separation of the scaiis, tlie application of vaseline 
or oHvo oil wdll diminish the chance of the infectious particles 
being scattered in the atmosphere, but it i.s doubtful whether 
a disinfectant can be used in this way in such quantity as will 
s(‘!*ve any useful purpose, the oil siir^ply acts mechanically in 
prev enting the drying of the scabs. 
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On tlio termination of the illnesSj t^ie room must be cl iain footed 
1 )y t ho methods already described (p. 21 2). The great provonti vos, 
h(»vvevor, against small-pox sTi'e vaccinatiOH and pe-^vaccina- 
tion, No one ought to bo allowed to nurse a patient who has 
not either had the disease or been successfully re-vaccinated, 
and when an outbreak occurs, all persons over ten years ought 
to he re- vaccinated, and no delay slnmld ■ take place iu the 
v.‘ir<dnation of childnm however young. All persona, whetlicr 
exposed to infection or not, ought to l>e re, vaccinated after the 
age of twelve. 

People, also, who ]ia\e not Iwrp suec-i‘'.sfully vaccinated or 
re-^A accinated, and who may have unitiaett'd the ilisease, may 
sutler from a greatly nio<lif)ed ;»lta‘ek, if imlt'ed it is not (*ntiroly 
arrested, provided they art' va<-ein:ite<l within three days, or e'veu 
as late as the iiftli or sixth day, after <'xpor,ine to infeetion; the 
eai lier the operatitni is ])erf<»rmed ihe hitter, reason of 

tins is that the short [>eriod of inenl>ation in tin' east' of vaccina- 
tion enables the eOect ori tin* systmn to ho protlueed ht'fort* the 
<inset of the malady itst'lf. Sti’angt* t(» say, not w iUistanding the 
o\ t'vwhelming evidt'nee in favnuV of the eilieaey of vaccination, 
j)*-ople arc still met with wli(» p»vi!ess not lo 1 m lir-vi- in it. ’’Dio 
ijm-stion has recently been in\ estigat < (i hy a special commission, 
Avho reported very strongly in faxnir of \ae. uiatiim and made 
>(‘veral most valuahle re<Mmmi('ii(lation.^, unfort imateiy, how- 
ever, the legislation which f(dh»wed (‘.une very far short of 
tlie.se recommemlations, and therr smous n ason to fear that 
the conacqiiencos will la; disji iron.'). 

Pi ).sr- VACCINAL .’^MALL l''>\ M OiLT -V I.I T V. < 


CaSfifi of Small-pot ClawRififxl to the , 

Vuccination Mark'* 

Number of 
Doaths 
cent, til oacli 
(MaaB 

rBHpeotivcly. 

XJuvoccinated, 

3r4 

(1) Stated to have been vaccinated but having no cicatrix, 

2IJ 

(2) Hayiiigofte vaccine cicatrix, 

74 

(3) vaccine cicatrice.?, • . • . 

H 

‘ (4) Having vaccine cicatrices, . . • . 

n 

i iWv % 

(a) llaving/«?«r or. ihore vaccine cicatrices, , 

• i 
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Tniiuujcrahlo statistics tjiight be brought forward in support 
ot vaccination, but the foregoing figures, the outcome of twenty- 
<ivp years observation by Afr, Marson, in 6,000 cases of posb- 
V accinal smalbpox in the Lfmdon Small- pox Hospital, ought to 
satisfy nil whose minds are not prejudiced. 

It is evndent from these figures tliat, up to a certain point, 
the protectitui afiorded by vaceination is in accordance with the 
number of cicatrirf's, a fjui whi<*h (»ught to be impressed 
parents (ertpc'cially niotlit-rs), wlio (hi their utmost to limit the 
operation to <»ne, or at itinst two marks. 

Chickon-pOX is a dis< ase which attacks persons of all ages, 
but ]norc‘ esp(‘cia]ly cliildren. It is not a sitious ailment, and in 
itsi’lf it is rarely, peiluij.s m-vti, fatal. "J’he period of incubation 
i.s about a fortnight, and the intVetion probably L communicated 
hy the breath ol‘ patients, 'flu* \ii..ease is highly infectiou^j, 
but, owing tu its trivial cliaraciei, disinfection is not u.sually 
jtractisi'd. 

Scarlatina scarlet fever, ^vb^e]l are one and the sama 
diseast', has aln'udy hetui eoinmented upon, so far as its causation 
is concernetl, in tliscus^ing the ('onneelion between certain 
diseases of tin; inleciious ela^s in man and animals (p. 187), but 
as y(^t no mention lias )m m imnle of the to which the public 
are exposetl, of infection l)t*iug emiveyed by milk directly eon- 
taminiittal by a scarlatinal p.itient That such may happen iu 
this, as in other iidWtious di.^ease<, notably enteric fever, is 
unquestionable', auil it Im-Iiov (‘s all Those who are responsible for 
the public safety, to Ix ar tic* tan In mind in their endeavours to 
arrive at the ongiu <»f such outbreak*-. 

A little advice to Sanitary Anthuiities on this subject may 
not he out. of plaec. .Milk sellers are ^,peeially apt to conceal tln^ 
fact of the exist I nee <if udVati<«us cast's t»n their premises, or 
aiiMUig peisons tin v eiep;«>y. a-, tliey are wtdl aware that tie* 
law impose.'. e(a‘'i.i(!i comlitnuis A}>}»eridiv) with regain! to 
the coiitluct of iheir leasiur^s under sia h eirciimstanct^s, iirnl 
lUeso must nn-i-^.-aiily interfiTe with inuh*. When a culpable 
diisregard v.»f tln.wc ennditioiis eh av]\ brought home to anv 
individual, it is tin* laqxrative duty of the Authority to 
prosecute the oifender, not st. mucli with the view of inflicting a 
pejiHltVi’ but nailer a.s a wholesonu' example to other possihle 
offanders. 

By fhr the frequent cause of scarlatinal infection, how- 

ever, is f^om person to pt*rson, through neglect of pr^cautioiiary 
measures, p^lrtic^tllarly iu mild epidemics of the disease. Chil- 
hun run^^about the streets when actu^ly in the **peelmg‘' stage 
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of tin* tUsnascj couval<*so<'ut:s lire taknii ahoufc tin* omiutry in 
public conveyauccs, ami by rail, beiore the risk of infoctlon is 
infected clothing and other articles are recklessly Kent to 
t in* laundry ; in fact, the channels by which infeetiou nmy bt^ <liK- 
tribufed broadcast among the people are endless, and yet the 
K '^ponsiblo authorities in many cases do not even provide tln^ 
u»M*essary appliances for disinfection. It is har*ily reasonable to 
look for assistance from tho public \vh(Mi their apj>ointed guar- 
<lians are so neglectful of the most orilinary precautions. The 
nicubati on period of scarlet fever is by no irjoans defined; it is 
usually three Or four days, hut it may be as short, as one <lay, or 
as long f^s seven* The rash ap}»o}irs''.'ibr>ut tw^ntydbur lioiirs after 
The attack. Thediseasi* is infa tious throin^hout, utid until d(‘s<pja* 
Illation (peeling) is eomploir', and tho llimat symptoms have 
••ntircly disappeared, the risk eontinues, and tliis may he for two 
or three months. Tlie contagion <hM S not seem to be conveyed 
;nng distances by tin* al tuosplicri*. as is the ras<*, with snnilbfjox, 
altliough of this w<* have no abs<»lnt<' proof, but, as already 
]'oiuted out, infected aitich's or rooms, may ri ruain so for long 
periods, if not freely expf)S(*d the air, or disinfrcterl by other 
means. The infection is gi^^n otf by tho luNafh, hy discharges 
from the throat, and hv tin* scales iluring tho )ai* r period of tho 
disease. The precautions lo b»* ohs( rve/] .as reu'arfls tln^ patient, 
clothing, ctic., and Mn* room, are m mi Jar to ilmse rer*omuir>iided 
in tlio ca.so of small-pov. 

DiphtheriRf as rf<,;‘.irds its eair atlon and pre\ fuition, has long 
b '^‘011 tJie subject Ctf lemdi di^msMon and cn(|uiry. Dr. Thorno 
riiorne, of tlie Local (iovcrnmcni Ih^ard, sdnrt.ed it as the sub- 
n*ct of the Milroy lectures in i"*'.!!, and tin ^e, which have siucii 
been published, must be looked upon tie- starnJard authority 
u})Oti the subject. Tin* follow mg are th»‘ ireHcral (ToncluHions tho 
bs turer arrived at : — 

That a di.sease wdiich, judged by the description given of it 
V*y difierent author.s, is not to he distinguisheil from diphtheria 
as mot With in the present fla\% w’as 1 nowu hc'fu’e tlie Christian 
^*ra, and prevailed in this country at inbu vals between tho HiJi 
and 18th centnrie.s. 

“2, That during the past twenty years there lias been a pro- 
Lrresftiyo increase in the rate of mortality from dijihlberia in 
Knglfiud and Wales. 

d. That.whilst the diphtheria mortality remains as heretofore, 
cre-iter in sparsely peopled tlnm in densedy inhabiteil districts, 
a marked increase of its imddence i.s iu progress in the 

LO 'vop tif large citiefvS amf toNvns. The disease is bccOTning, in 
fh b more and f.idrc one artfecting urban popularions. 
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“ j. "riiJit the sU*ady iiicnuise iu the ^liplitlieria mortality Imh 
roint'idcti, ia point of tiuK^ mtli Hteady improvement iu ird 
of suclii «sanilary circa in .stajicofi as water-supply, sewerage^ an. I 
drainage. 

& 'fhat^ alike ia the country generally, and ip the group of 
large towns, Jsyucijronmisly with the steady iiicreiis*) in the r.c •• 
of mortality from diphtlmria^ tin* dcath rates from all caiw^s, fn'i.i 
the gremp of ‘ zyniolic Jisrasi -, ' (includiug diphtheria), hnd from 
enteric f(‘ver. Imvc ijiKlfugi)!!'* continuous and marked diminution 

*‘G. Tliat Mir hroad go»»l'>gjr;il fcaiiiros of a district have not, a % 
«uob, any ohsrrviMi inflii' n. r on the <lcvrKfptuent and dilFusc n 
of diphtJu ria. ' 

**7. ’I'll. it dniiipnoss of .sUc, an a<p<'ct in\olving exposun* to 
cold wci wijiii.', aixl a -.urhu i* r^ojl favouraiilc to the retention ot 
wetness am) of nj-uMtie i^fimr, Irinl apparently to the fosteri:..; 
and Mje fataliiy ot dipliMn na. 

“ That s<aison ha*' a marlo <I mthn nci* t>n the iaanife»stati<iri, 
and, above all, on (lio inoitality troni dijddlnThi, Epddcnii. 
prevalences of I he iIim ase t oinna/idy cojniuence in SeptCUilwe, 
rOiU’Ji tl\t*ir j'omt iIuvim; October and November, ai i 

then subside .''lowly (luriiiLi tin' f(rh*wing months uf Dcceinb* i 
and Jjinuary - -the ^malie.^t amount of inoi iaiity being witne»s'*d 
in the rnontlis May to duly. 

** 9. That 1 here is some excess of <iipht lieria mortality in foaiales 
as conipanal with niah-^, and tliat it i*' pnil'.ibly due, at all periods 
of life, to gn'a(<‘r opportuniiv <if r\posurr of females to infection 
10. d’liat age has an iniponant iiitlucnee (»u the incidence of 
diphtheria ; tin* greate'^t uumlMu* of ca-^es. actually and relatively j 
both tVitjil and iion-lMtab omirring :i\ tlie ages years to 12 years 

“ 11. Th.it juevalrncrs of ri'ceguiscd diplitlieria are commonly' 
associatctl in their beginnings, tinring llieir oonliuuatice, and, 
after tlicir a[‘pan‘nt ce>■^atn>n, w ub u large anmuut of ill-dclimsi 
throat- illnesses, and Miat lata! atta'bs t)f tliphthcria in many' 
localities get ri'gistered ci’ou[». lary ngiti.s, ttc. 

*^12. That tliei-e is n'.\'>on to belirM- that attacks of SO-callt d 
*^pre throat’ exhibit, niahu* certain tavouring conditions, a 
‘progressive development o\' tlie property of infectivencss/ cub 
minatiug iu a definite sp citic type which is indistinguishable 
from true diphtheria. 

‘*13,, That diphtheria in the liunniu subject commonly. V»egln-i 
as a local dhsoase, manih'Ming itself at the point to which tiie 
contagion has Ix'en conveyed aerially' or othorwisoi ahd that a 
inorhid rendition of the tonsils, such as sore throat, whether due 
lo faulty sauitiiry circumstances, or dependent upon such diseases 
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as scarlatina, mt-aslejs, 4fe<;*j pf»emfc<?s, ii| tln^ j>re.soiice oi alphilu ria, 
strongly fis a pmli^noismg ca«se to attack by Unit 

14, That, ajmrt from age suseeijtibilily, * school inrtuenco/ so 
(aJh'il toads to foster, (Ulfuso, and enhance the jmtfuioy of 
di])litheria/ and this, in i>art at least, by the aggregation of 
(hiidroii snliering from tliut ‘sore throat/ wJiich commonly is 
pro valent antecedent to, and cononrroutly with, definite diph 
tht'ria. 

ir>. That thtTi* is abiimlant. ovidoiu-o lo show that »liphtheria 
has often be^^rl c(in\'(*yo.l throiiuh tho inodiuiii of milk, and on 
so vfTal occasions strong jua-^ninpiioti lias ai'seii tl)at iufoctivity 
<*f the niHk has been dm* to .s**ne < ion atleetiiig the cuw 
h'*rself. 

“ 1G» That the iiuijnat<* taiiso of dip]itlM‘rla is a miero’ organism, 
the bncillua diphflo / culiu ;J of v. I/k Ii, from liunmn 

dijhtheria ineniliraiH*, wlion i!)ovnl;Llri| into the row, produce a 
(oimminicable rli.^ra^e, wljieliMs a^s'^ooiatrd \\i(]i <*(‘rfain definite 
‘symptoms, and with tin* srrrrtion of milk charged with the same 
^p' dfic bacilli. 

“17. That a specifir < oumiunn'.ihN- dn'^as-* ran hr j»roduce(l in 
vats as the result of similar iim* iilaijoiv, and (lad, on one occa- 
sion at least, tho ccmsumption hy rats uf ( le- milk (dd ows sufToring 
from the disease r<d‘rrr<’d to has h*<l Ui tIh* prodin taon of ‘cat 
diphtheria.* 

“18. That, with a \ if-w to tli»* ]»rr v . ntioii of (hjditlmria, the 
following poilits slxoild rrrrjvr atojiiion; (a) tie* srpuratiou 
of the sick from tin* lo-.diliv, inrlnding thr eouirol of school 
attendances; (h) tie* applration to njirl. d jilarr-n and things of 
measures of tlisinfrrt ion and rlr.insjut: , [r) tho of sucli milk 
only us lias hern hoilrd or ot lirrv. isr <'ookrd ; (r/) tlie avoidunct*. 
of infection from dfum*-! Ir animals , h ) such • liolec, of residence 
as will secure drynrss .iml gei,.*ral w]jo]rsooH*ne.s.s f)f site and 
surroundings, together with amplr evpcjsurr to .sunlight and free 
movement of air." 

In the above siimniary particulars are introduced relating to 
diphthe^a, 'which have not been iff«*rred lo in speaking of other 
infectious diseases, for o'xamjde, ilir seascmal prevalence of the 
disease^ but the conclusions nr<‘ rrproduced in full, because most 
have a direct bearing on the qiif^tion of f*rf!V(mtion. 

The j)ejiod of incubation of <hphtheria is ju’ohahly from three 
to five cases occur wliich jioint to its d< v(dopmeiit 

almost tiiimMiately after exposure to tho infection, and, on tljo 
other hand, it may be prolongefl for even a fortnight . Tho details 
of preventii^e tnea$ures to be observed are similar to those rocom- 
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mnudod in the case of particular attention hein^ p.iid 

to the rlischarges fi*oiri the tliroat and nose, and alsii tf» th • 
clothing and bedding. 

Ohiklren froni infertod hoii.se-^ must be kept from schno], ;iijd 
in rural districr.s those in ^illages where the i- 

j>rovalont, wdiotlior living in inlrctod hnXises or not, ought 
remain at homo. On the otJn r luind, if the disease prrv.iiN 
generally throughout u distrioi, (lu- schools ouglit to be clos. d 
for a period, and (iiniug tln.s lines lh(‘y should he cleansed and 

disinfected, a. |)t“.‘'MUt ion widcli ni all eases ought to follow’ tin- 
closure of H< ho<.f- on ut'couiit ,of infedious ilisease. 

MBRSIgS, .ilrr.idy pointiM] out (p 10‘J)^ is a dis(Mse»whieh i^s 
most Jatal ]ii eiiildhoof] .iiid luort* espt-cially so among cliildren ot 
the poorer ela^s''-^, altlnnigh in llu.-i re';]>r‘ct it is not peculiar 
Tlie iijcuhation prrlofl i . al*out t us 1\.* days, ai'<l it is higlily in- 
fectious from the lir^t ons* t. ladbro the t hfiraiTiTistic rnsli ninkc', 
its i\p]H‘araiiee, and before the natina' of tic m^llad^ is apparent 
For tins reason, .uuUal .o hceau'.e ]»arrnts icually neglect aK 
]»rocautiotis to shndd others fn.iu attaek, \' hmi one»* the disc'a-^- 
makes its appeni'aner in a dis< riet 'probably leu- susceptible person > 
escajie. Isolation of cas< s on a large seali* ha^, so far, never be^ i. 
jiraetised, but the < of schools in rmal districts at any ra^ 

is a W'ise ]>recaiai<‘n to take. M\ idenee points to the Conclusioj. 
that insanitary surroundings inepeast' tin* fatality, but it 1ms me 
been ]»rove(l that llie\ meia'ast tin liabilily to atttu'k. Apai^ 
from the usual juH't.iut ions of isolation ami disinfection no 
.spi‘ciiil j)re\’enli\ e measures are imlicat<'<l 

German measles is an atVection accompruiied by a 

rash w n'srinbles tiiat i»f nu'asles, altiiough it is quite a 

distinet. disease It israiel\ fatal, ami it is not highly infeetiou 

Whooping’-coug'h is a di, ea^e from w hich Jieople of ail ago-’, 
may Mill'ei'. bm u m f.o' nnua* lat.d aiiiong infants than among 
older cliiblren and admits. Its general prevalence, when once it 
appears in a districl, is to l>e uttriluited to its Jiighly infectioins 
character, and to tlu' reekh'ss manner in wduch children are 
taken about, e\en it» public ]*laces. while sulfcring from it. 
Xcithor water, milk, nor other food seem to be responsible for 
its transmission, but it is nMihly communicated from person to 
person by tlie ai?-, ami pn b.ably the contagion may be conveyed 
considerable dismnccs in thii. manner, iib well as b^- articles of 
clotliing, 

TsolaUoJ^Htbt to be practised, and also disinfection of tin 
exiuH'tor*H^nd vomit of patients, axd of the sick-room on the 
tenninatKUT of the illness. The period of incubation is about a 
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fortnii^ht, and the infectious porioij continues throuixliout tlio 
attack^ and until the characteristic cough ceases, which may not 
Kc for two mouths, or even longer* 

Mumps is a non-fatal but highly infections disease, tin* 
<M)ntagion of which is conveyed by the breath of patients, it 
has an incubation ixiriod of about a fortnight, and from throe to 
four weeks isolation is all that is neci‘SSiiry. 

EntOriC f6vep (typhoid) is tlio dist'ase par eJtc^Uence ot 
insanitary conditions, but that sucli in themselves, without the 
introduction of a specific virus, can give iis(‘ to it, is, to say the 
hast, improbj^ble. Fiiglily polliitiMi water may Ik‘ consumed for 
long peHo^ls ; housos with evmy possihlo thdect as regards 
(lr:unage, standing oh land saturated nith tilth, and .situated in 
erowded and dirty neighbourboods. may be occupied for long 
periods with impunity ^o far as this <lisease is concerned, how- 
ever much health may wSiilTer in otlier r<‘spects; but given the 
intn>dnction of a case of typhoid into a locality \vlu‘re all or any 
of these eomUtioiis an* pres< rit, and it.s ^in ad is crrtaiu. The 
fact that it is not aiwa\.'. p(»ssil>le to tra'*c an outbnaik to an 
antecedent case, in an i'.olah d locality, whrre tin* movements of 
the people are known, in the opinion of some authoritnis, point's 
to the ]>robab!o origin noc^* (d tin*, tlis^asc. < )n tin* otiier 
hand, as an argunuMit against this, |>o.sif*ly a cas«* so mild in 
cliaracter as not to havt* hern n'e»>gi)i^<*d may havi* hecn iin 
ported. Again, until ^ve an*, familiar the conditions upon 

wiiicli the develojunent of tin* virus depends, judging from what 
we <k> know concerning tie* lif* history of some mu ro-organisms, 
and how their growth may hr interfen‘d witli, while their 
vitality is not destroy^Ml, h\ af»*w li. ^rrees ilillhrence in tempera- 
ture, for example, it ns irnjjo^.'^jhh rlf ‘uy that the typhoid germ 
may lie dormant for lorig periods until (‘ireumstanccs favour its 
renewed vitality. C ranting such a ])o^.sil)ility, there need be, no 
limit to the interval hi iwrri, iwe or mf>re ouibreaks. of the* 
disease, consequent upon one oiigiiial importation.* 

It matters little, howevc-r, from tin* point of view gf preycn 
tion, which theory is tin* correct one, so long as the imporiant 
fact is remembered that serhms consequences may result froui 
the existence of sanitary defeets. 

Enteric fever differs from the other diseases w^c ]iav(* been 
considering in the fact that the poison does not seem to h^• 
carried froin one patient to another by means of the air. Tin* 

• .'^*e a pufNer by the author eotitlcd “An Outbreak of Kiitoric Fover 
ai^parcntly to an antecedent case after an interval of twelve luonthd.’' 

— BritUh Medical Jmrnai, ^pril 2iid, 1892. 
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grriat honrcp of ^danger lies in the boWOl diS€hargeSt hence the 
risk that attends k?akiiig drains and ce6spaO}«, and pervious 
Wi lls, and b<?nce the rei^sou whj' water, din^cily, or indirectly 
through the medium of a milk-supply, is so frequently tlve cause 
of typhoid being distributed broadcast among a community. 

The points to attend tf>, then, in the management of oases, 
are scrupulous clean linesH and thorough disinfection of the dis- 
cliarges. Nurses, for examph*, must h«‘, careful, in handling food 
of any description, to M'*' that their hands are clean, otherwise 
the poison nu«y he < oiiviy(d in that. way. No typhoid stools 
should be llirown into a privy, or disoluirged into a cessjiooj, 
and, until tiny liave hrrn di.-^inlecied in tlie mrfhner, recorn- 
morided in tin* case of >.niull pox discharges (see p. il24), they 
ought not to he (li.s< harL'^ d into any dram, ^i'he best method of 
getting rid of su<di dischaj gos in (‘ountry districts is to bury 
them (aft(rr disinfon ion) a good <h'ptli in the ground, at a site 
far rfUiM»ve() from anv water-supply. 

Thes(5 precautions must V»e continin^d until convalescence is 
establislKul, and tlie stotd.s }ia\ e acijuired their natural appearance. 

From what lias been .--aid, it will he iin(h*rst^>od that in all 
outbreaks of typhoid tin* <*\i.<tenee an((‘ced(‘ut cases ought to 
be enquired into. 'Jdie .sanitary coiulititms sliould be carefully 
investigated, in relation to I Ik* Jion.se, its surroundings, and its 
water-supply. It is important to asu*rtain, iu the absence of 
any local caiisi* to which the origin mav without doubt be 
attributed, wln'tlnu* the jiatieiils liavt' prexioiisly been in any 
locality wliero oases have occurred, and iu forming an opinion 
regarding thi.s, one must he guiih'd hy the period of incubation, 
which varies from two vir three tlays up to throe or perhaps four 
weeks, although tin' u.sual perii»d i.s from twelve to fourteen days. 
T..astly, the milk-supply must he enquired into. This may 
in\olve a consi<h*vahle amount of tnuihle, for if it does not come 
direct from a dairy farm, it lias to be tra<*ed from thcnco through 
the milk-seller, and all tin' ]»o.ssil)k' risks to which it may liave 
been exposed during storage and distribution, and the existence 
of other cases that, may he connected with it, must carefully be 
jioted.* 

lyphus Fever. — The jiroininent features of this disease are 
(1) its assoeiation with dirt, jiuveriy, and distress, and (2) the 
ease with w'hich it may he preventeil by ’cleanliness and venti- 
lation. , ' 

* See p. 4 for efte-t of improved sanitary conditions on thn d^th-rato 
from enteric fever? also “Ninth Keportof thekMedical 0£5cer^dfthe Privy 

roui.cil,” - > 

/ c 
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Tlie contagion, although^ very vinih-at inclose proximity to 
ti.c patient, soon loses its viruleifco whoa dispersed in the 
aniiospJiere, For tlijs reason, in addition to isolation, fpiai- 
;mtinc, and disinfection, the necessity for free \'entilation of the 
sielc room which applies to all infectious cases is more timu ove r 
iiulicated, and hence it is that the improved condition of dwell- 
iTigs has practically abolished the dist^ase from the category of 
English epidemics. It is trne that cases do occur in cleanly 
w<‘1 1-to-do households, but never, probably, except from direct 
eontaot 'with a pnivious cUv^e, From analogy, we may couehulo 
tliat typhus fever is tht‘ outooim* of the introduction into the 
‘'y ^teni of a specific gf'rin, but expeiience shows that insanitary 
conditions must oo although, probably, in themselves they 

(aniiot give rise to the disia-r. 

The period of incubati«»n is by no means (b fined, and is pro- 
bably dependent upon the amount of eouecoitralion of the poison. 
■JNvelve days is perbajis the usual duration, although, })OHsibly,it 
may be as short as u tew hours, or as long as three* weehs. The 
lever runs it-s course usually in about a fortnight. Infection is 
given off }»y tlie lu’eath, by exbalati<ui from tin* body, and poB- 
xibly by the exereta. 

Jvemembering wliat pr*‘V(ntive mt'a^utws haw been reconi- 
Tiu'uded in other infectious di^« a^-'s, tho^'e applicable in this 
ilisease will be apjmrenl from the above <le .a ipl ion, but tjie ull- 
Important eonsiderstions aie eb'anljness and fresli air. 

Relapsing^ fever <'h»^<'ly n* oi„l.l,.s t\j.hu.s as regards its 
causation and jirevention, and nor iiifreijueiit I y both disea,ses 
occur simultatjeously. It is not (dtf n no t uith in ICngland, but 
in Scotland, and still moie jn Irid.uid, f'pideinies are Ji*stt in- 
fr(*t.juent. 

Diarrhoea 1*5 a symjtTum \\hieli ar*-oni])anies a variety of 
ailments, but the name in alv> u^<-d to designate: an affection, 
which, from its frequent oeeurieme in »*pidf niic form, is classed 
among the zyrn<»tie di<ea.ses. 'I’liis disease, which is so fatal 
among young ohildrf*n, occurs during tlu* surnim*!* and autumn, 
and, to ‘whatever cause its origin may be. attributed, its pre- 
valence i^rundoubtcjdly L'-ov’ermal >»y temperature ; it al.so would 
a I >1 tear that those distrj<*ts, in wljicli sanitai’V observance.s receive 
least suffer most. In recent years, since sanitation 

lias come" more to the fiVmt, the diarrluea death-rate lias gn*tttly 
fallen, fiild douV>t u still further recluctkm may be eilecU^d by 
continuedeffoiilS^ to improve tlie dwellings and surroundings of 
the poor. . It hks been tKpJy said, that one of the best tests of 
'the sanitary*^ State of a district is its infant deatli-rate^ first, 
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tlsf' statistics, br-iu^ calculatoil upon tlic births, tlto 
not <l< poiulent upon what may be a mistaken estimate* of tl •• 
[x^pulution, and secondly, bet^iuse infants are, as a rub*, mor<‘ 
sii^coptibl© to disease^ that specially arise from insanitary sur* 
roundings* 

ft rests with Hanilarv Autliorities to see that children 
wholesomely housed, but as jir^disposii)^ causes* ignorance aiul 
neglect on the ])arl of parents luivi* also to be dt^alt witli. If by 
some process it eonld sudfh nh b'* made apparent to mother- 
that; milk is fond iipdri wlii^h <*!iildren can livt* and thrive, and 
liiat fresh air, w.irintii, aofl <:h anline^s are f-sscuitniJ to child life, 
III one stroke t limir-and'- t)r inejhL be >avcd, Thii^ cannot 

suddenly lx* l>r(*(iglii al) 0 !d. but may i^ not \>e aeliieved gradiially 
througli edmation not by addim^ to tl»e already congesti-d 
cKUidition of th ■ edmaiional slandard, but by substituting f<<r 
*sorut“ of the moie farte^ f^ub|e^‘U oi the pri'sent school curriculum, 
a hr.'iueli of ins( rii<'i ion in popular liyeieiie - Would not tli»‘ 
(ilia*, when tin* mind'-., o{ ffie n^in*_r geiieritinn are most tai' 
teptihle to (lemoir-t rat 1 ve im-t ru.*t i. ai. be mon^ profitably and 
agreeably spent in aetpiii ing a kntiuiMlgi- of the elementary laws 
of Jmalth, eonem'niii '4 uliieli, at. ]u*ev(>ni, peojde are allowed to 
grow up in complete no'c 'Die praetiei* of mothers going 

to work and leaving i heir ebildreii th(* ran* of others, cannon 
condnoe to tlieir welfare, and it has lieen suggested that the 
legislature might ste{> m arid make it eoinptilsorv for the mother 
to remain at honu* Nviih her elnhl for a .speoilied time after its 
birth ; wln'ther siieli a, eonr.^e !.•> fcM'-ihie — there is no doubt about 
its being d(‘sirable * -<a lu'i s mm-t <lei<’rini:i(?. 

Cholera, ^^llieh is rarely absent m some parts of India, and 
which has oeeuria il in epubunic form in this country on four 
occasions sinta* 1^;‘. 1 ^tlie last being in when 5,548 deaths 

were attributed t'* it in London, ami 1 i,r»78 in England), 
a diseast> w hieli undoubtedly associated with insanitary sur- 
roundings. It resembles eiitt rie fe\ er in tin* manner in whu'h 
it is propagated, ilu* diseliarges from j>atients being, in all proha 
bility, alone responsible, and the chief mode of origin is through 
spccilically contuminaied w ater or fond. 

Granting, then, tliat a di-irict is sujtplied with water from 
a pure source, tlnu it is not liable t<» pollution, either during 
storage or distribution, and pnndvled the diallings are in everv 
rt'spect wholesome from a sanitary jxiiut of view', an imported 
ease of cholera jiecd not give l ise to any undue alarm, provided 
t'very precaution as regards disinfect ioji, d'o., as laid down in the 
case of enteric is observed. ^ 

t 
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Thr' foliowing otlidal memorrtndu^i, tlatol Auginst 
w inch has been fratncd by Sir li. Thorne Thonie, Uito JltHlu nl 
Oriiccr to the Local Government Hoard, is given in exiemo, as 
It indicates 4»o clearly the risks attending the disease, and ilm 
j)recautionary measures that are necessary : — 

1. 'riie Order of tlio liocal (loverninent Hoard of July litli, 
1S90, now" in force, gives <vrtain special powers to port and 
riparian Sanitary AulUorilies, enabling tlnnn to deal with any 
eases of cholera brought into their iHst riots, so as to prevent, 
far as possible, the .spread i»f disease into tiie country. Cut it is 
to ]>e reviemberod tliat cas<'s of cholerai<' infection dider w'idely 
in severity', and that yiersons snilering mily slightly' from tlie 
tlisease, or incubating a, an' likely to bt' laiuled at English 
.^(•aboard and riparian tovsns. ami to jnaki* their way to inland 
j'laees, Tliis Inis, in fact, (M .'HiTed iu former epRleinics. 

ik Former experiruct ofehohra in IhiLrknnl just ities a belief 
tlnit tlie prcsenci^ ot‘ ini|.(uM.'d e;t'>es of liie <liseas(‘ at varirnia 
s}»nts in the country will leu be <.ipab]r df eau^ing nmeh injiny 
to (be population!, if the j»laer ♦ i ee(‘i v ii.g the ihh'etion have had 
the advantage of proper smit.uy a<luiHnAii\ii i.>n ; .iiid, in ord(>r 
that ail local populallorj^ nnij make lie i; ( 1 j'deh ins' t'llectivo 
as they can, it will i>e wall ibr them f-» lyg.ird to the 

present state of knowledge «'one«‘i ai r.g the jmxie iu which 
epidemics of chohaa f.'U ira.^t in 1hi-«» «'Miin(iy i sre ]»rodu(:ed. 

** M. Chrdera in lOnglaml show'^ iisilf so intie ('oidagious, in 
the sense in which small po\ and se.uhitiutL are eominonly called 
eoiitagious, tiiat, if reavtimaide < an* b** Liken w liere, it is jireseiit, 
there is almost no lisk that the di-e.ise will S[)reafl to porsfina 
w’In,) nurse and <;iherui.s'- .atteml <io.S' ]\ oii (dn* sick. Hut 
eliolera has a eertain jmeuliar jiib-ctivem — of its own, wldcli, 
v'ficre local rcmdifioifs e.iri operate wjtli terrildii force, and 

at considerable dislam'e.s from tin :si(‘k. It is jdiaracterislic of 
cholera (and as much so of sliglit <*a',e^ wlnsre dlarrlum is the 
(rtily syraploin, as of the di.,ea^M in Us mon* developed nnd 
alarming forms), that the 7natt* rs tnhit\h tke patient ducha>{/e.i 
from hi^ stomach and t/on'ch are tn/ectier. Probably^ undei 
ordinary circumstances, tie* patient ha^ no power of infecting 
other piei-sons except by' means of tlieso discliargeH ; nor any 
power of infecting even by them, excf jit in so far as tin* / 
matters are enabled to taint the food, water, or air which people 
consume; Thus, when a ca.se of cliolera is imj*orted into any 
place^ the disease is not Jjkely to .spread udIcss in pro]>ortion aa 
ir rinds lociHly' Open to it, certain facilities for spn^ading by 
indirtet in fec^tion. j 
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** A. Ill (inler nghtly to ^pprcciaU^ wliat those facilities muvt 
>>e, the following conditions have to bo borno in mind - tirr.t, 
that any choleraic di«ehari:e, cast without previous tlu>ruu; 4 h 
disinfection into any ci's^pooi or drain, or other de|X>sitorv or 
conduit for filth, is nhh* to infect the f‘xcremenUil matters with 
which it there inini'h-s. and pndiahly, more or less, the eflliivia 
which those matters evolve; s«*ctiiidiy, that the infective power 
<»f choleraic dis«‘harp^< s nttsf ln*-; to whatevm* hedding, chitliini:, 
towels, and like tliinL^s }ja\ e Iks-u i!jilni(‘d with them, and 
renders these thlni^'^, n not tlioroui,ddy disinfccicd, capahh* of 
eprniding lh<“ tli-.<-a^e in plm to which tliey are sent for wash- 
ing or otlier purpesrs, Oiirdly, fliat if, by leakagij or*soakai:e 
from cesspools <ir iliains, or rhroni^h reelcless casting out of slops 
and wash-water, any lauii (howivir small) of t lie infeeti\o 
material gets aet'ess (<^ wolls *ir otlier sources of drinking water, 
it imparts t<» enorinou-, \oiumes of water tl»e. power of propagat- 
ing the disease. Wie n dm- regard is had to theise possibilities 
<»f direct inlection, there will li<‘ no <litricuity in undei*standing 
that oven a single cast^ ot clioh ra, perhap'> of the slightest dcgre»*, 
and perhaps <|uile unsuspected m his neighhonrliood, may, i/’ 
/oat/ cm‘n//as’otace,s' aro/'/vui'c, e.\ei t u te rribly infective power on 
considerable* in.isse.s of population 

“5. '!rhe dang<’rs whieh iM\e to be guarded against as favour- 
ing the sjiread of I'holera infer-tioii aie pariicuhirly two, First, 
and above all, there is the danger «d water supplies which are 
in any (even tlie siigliU’sO degre<* tainted by house refuse or 
otlu'r like kinds ol' tilth . as where there is outflow, leakage or 
filtrjdion from sew its, house drains, privies, cesspools^ foul 
ditehes, or the like, into spnngs, streams, wells, or reservoirs, 
from which the sup}'l\ of water is drawn, or into the soil in 
W'liicli the widls aie situate ; a <hun;er which may exist on a 
small scale ^biu perlM]is oUtui n‘pe:iu*d in the same district) at 
tlie pump or dip- well of a private Itoiise, or, on a large or even 
vast scale, in tlu' case of ]>ublic water works. Aud secondly, 
there is th<‘ danger t>f breathing air which is foul withefBuvia 
from the same sourco of impunty, 

“6. Information a^j to fin- high dcgrei* in which those two 
dangers alfect the public licablt in ordinary times, and as to the 
s]*eciai importance w ‘lich att ieh'‘< to them at times any 

diiuThceal infection is likely to be introduced, has now for so 
many ycarvS bt'on bofor»» the public, tiiat the improved systems 
of refuse removal and waiter sup'ply, by which those dangers are 
pt rumnently obtmwl for large populations,* and algo the minor 
nict ural improvements by which separate households are secured 
against them, bught king ago to have come into universal use. 
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'*So far, bo we vPFf aa this' wiser coufM* has liot been ailojUed in 
any sanitary district, security muA, as far as pviu‘ticai»l<', l>*‘ 
sou:;ht in xa^asures of a temporary and ])alUaiiv^[; kind, {a) 
iiiintediate and searching examinaiion of soiiri^cs and cund nils 
(•t water jshpply should be made in all cases where dnnkiii;^ 
wall T is in any degree open to th*i suspicion of impurity, ft'‘d 
the water, l>oth from private^ and jniblic sources, should be 
t x.'imincd. Where* pollutiim is disco% ered, e\<*rything jiraeli- 
('able sliould be done to prevent, ibe pollution from continuing, 
or, if this object canriot be obtiiim'd, to pi(‘\ent th(* water from 
iw'ing drunk. Cistenis ^lH)uid bt‘ eleaiu'd, and any counoctions 
of wasta-pipe.s with drains should b * severt'd. (/>) Sinmltane 
(uisly, IIkto slioidd bt* imniediate (lif»nuigli removal of every 
s(*rt of house n'fuse and (dJier tiliii wlueh Inis {umniulated ii» 
ji' gb^cted places , futun- ac'i unnilat ions of the same sort Khould 
1“' prevented ; attentiou should be gi\en to all (bdeets of liouse- 
<lrain8 and sinks ihrouLdi which oll\nsi\e smells can reach 
houaoH; thoroui:}i wasldng and liine-wa'^lung of unelcanly 
premises, especially of such as in*e dt'n.sely occupied, should bo 
I'ractised again and again. * 

'‘7, It may fairly be believed tliat, in ('on^Iderable ]>arts uf 
tin,* country, conditions laxourablo to tin' .'•piaad of (“kolem are 
now less ulnindant than at any former I'lue; and in tlnirt con- 
nection, the gratifying fact de.M'rxes (o be rv./.rded that during 
K'cent years, entcrii* lexer, tin- di-e;^^e \shi(‘h in K'^ methods of 
(*x tension bf*arf> the nearest f e.'vf'mblance to cholera, has eontium 
Miisly ami notably declined in Kn gland. Hut it is certain that 
in many places such (‘(»iidilioiis arc | i»s»ujt as would, if cliolera 
w'ere introduced, assi.'it in tlie .spread of tliat di-jf^ase. It is to be 
hop<*d that in ii)i these tie* l<Mal suiutary autliorities will 

at once do everything tliat can be done to]>ut their districts int(> 
a wholesome stab-, ^basun s <if (leanliness taken beforehand 
arc ofitar more iinportama for the ]irotection of a difjlrict against 
cholem than removal or di.-.infe( lion (»r filth after the disease has 
actually made its jii>jieuraace. 

‘*8# It, is important fur the publie very distinctly to remem- 
ber, that paiivs taken and costs incurred for the purjioses 
which, this momorandtini reh-rs cannot in any event bo rogardeti 
as wastes*' The local conditions which would enabh cholera, if 
imporj^df to spread its infection in Uiis country, arc conditions 
which, day hr day, in the ah.senci- of cholera, foster and spre/irl 
othfT cti^ases W'hich are never ahs«iTit from the country, 

and are In long rujx far more destructive than cliolcra. 
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1 1< tlK‘ s.’tjiitary iiuprovoiuenti} which "Woiild justify a sense of 
»*«'( uiity a^^aiiist any iip]jreKcn<k*cl importation of cholera would 
?(*Uieir extent, though cholera should never reappear in Eti:^- 
iruuj, give ample reuiUTierative rc.sults in the prevention of other 

As yellow fever and malarial fevers do not occur in ths 

roiintry, their nature and pre\entioii need not he consicleml. 

Erysipelas, puerperal fever, aiid what is popularly krM.\Mi 
as blood-poisoning* JO t* ;di dis<*;is/‘S hoir>uging to the > 

<’liiss, and eacli^ no (iouht. n\\<-s its orii:iii to specific niicro-or/^an- 
i Mins, which ^'ain juJnii> ^i»*n irit(. th** h(*d v either l>y ineaus of surf;o >• 
abrasions nr wounds. <‘T' t»\ ! with .s«uue ahsorhendf. Snuifu't*. 

Jtlius th:it pntU'p^Tal fever, wjilcln 

naiijc iiupiifs, i,. a > jkeculi.'ir U> iyiiu; in worin^ri, is likely to 

lesuli. ir«<in < sposun in tlir lull* tioii ot Msjrlet fe.ver, hut ice- ur, 
e.\ p(*rieiicc tends to ih»' eon- lii'-e-u that the tvto tliiseascs -o »* 
flistinet, tmd that 1\ite'in wniuth mtiy suiler from the hiiter 
witlioiit sIjow liny • .o* , of t !-<• jonner 

Am (lusse di^en^r'. m* ,os<'. j.u.d %\itii <ijrt and insiuiitarv <'nn- 
thtitUKM i'cjiernll\, llicii p,, \i j.Mttn ‘mii only he aecoiiipiishe'l hy 
earidul atteiition (o o', .ud* ^ ’ n.n and eie.inliju'ss in all tludr dt'iaiN. 

Hydrophobia i- ti e f- iiit ,ip| lu'd to that faial affection in 
man wliieh risulis fiom t^e ijo'eui.it ion of the poison of ilu- 
<Ii.M(*a.sc known a ^ nibiOS oi do/^ aiul ofluT animals. Till 
recently, \\hcn <ui. e the \ u ns h.ei undouhtfMlly gained achuis>ion 
into the sv.slcni, de.nli wiis lonlo d opfui as the only termination. 

recent ^eaTs. )e.H\#o» r, «ovjn^ {<» (]»<• labours of Pastciir, .t 
n uiedy haslMtii huunl in li-r s],.,pe of att eiiuatod cultivati(>n ^ 
•d tie* virus, Ml,n h, m In ri in-vul.vied into a person who has been 
bitten l»y a r:i]))fi d('j Is.iv. tie* < Ih «*i of jL,Ui‘atly diminishing the 
risk ol death, < •'f'e‘‘i.di\ if tl.i* ‘ mic. luai ion is j»erfonned soon 
alter (he :neuh iii A r.es ef \ aceinatious are necessain , 
highly altMiuan <i \ n .. . 1-t n.i: :i evl at til , the virwlencsi of t lie 
niaterinl ’oeing i^rad n ili \ ne reaped n h each successive oj,* j-. 
ationv untfl at Irot the a uni pw!s<in itself (obtained from the 
spinal cord Ot a mi so annsa!) is i ni is idticed. Tho efliCACV of 
thi;^ ireatineiit Ins 1 e* n oin Niion* d, hut careful cnqnirx* has 
-howii that the ii<Mri;d:T\ tioni }i\ dia^phohia, which, in tie* 
ih, stance ol treaMuen:. iiuonnt.s t** 1.) ])t;r cent, of all persom 
i itten by rabid unonaU. )s r.-duced Iw tventiuent to 1*36 percent * 

See Bc|iort hy 'uil C\Minai{lce by the Load Govcrninat 

' >t(f to mqnire into .M. l'a,-teur‘.- treatment t»f Jlvdrophobia, preseniu l ni 

Horsley «(S(Hiretary to Coininitt*:c) 

* ‘'^<>sJety's Transactions, ISSvSd), 
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Try muzzling; all dogs for a sufficient ieugth of timr tho tUsiM^o 
could no doubt be stamped otk%0k lias been demonstrattul m 
otlu'r countries. iFh^ partial nmaatlmg even, as adopted from 
lime to time in England, has invariably had the ef^tof diminisli 
i:u^ tlic prevalenoo of the disease, but sentiment has b('j'n 
allowed to interfere with its being enforced generally. 

The period of incubation of hydrophobia is very variable; in 
vnnie cases the disease manifests itself as early as one wtwk aft rr 
Mie introduction of tlie poison^ but this is rare* six weeks being 
tin* usual interval, although it may be prolonged even, to two 
years. 

Tuberculosis intist now be looked upon as an inft*ctlous 
disease from tin* of its |*r<»\(‘d eeiineet i(»u with a specilic 
organism. •redity un(hn]i»iedly ]da\ s an imjiortaut jjart in 
The production of this as uell as of oile r di^easi^-;, by tho trans- 
uils.sion of a constitutional in eiiliarity favtoirable to the develop- 
ji\*'nr. of the germs M ie n tliey are lutrodueed into tho systmn. 

Th(^ lungs are lie* oigaiis ino-t frequently ulVccted, and 
phthisis or consumption is re^fHcir^ibl. Ibr ni<ue than «0,U00 
d< aths annually in the I’mted Kingdom, or 11 out of every 
lUC), But tliis by no iie an-, repre^mi^ the sum total, for them 
are other tubercular alleeiions that also <oniriliute largely to 
I he (leath-roll. Aliliough for ^ome (me* ju *'.1011^1)' it had been 
‘^U'-pected that coiisnrijpt ton u;e e.iusol ].\ n. miero organism, it 
was not until tliat Kooh {Mibli led tie- results of Ids 

researches which i'htabhshrd tie- p'lraadt^ nature of the. (iis(»a»e. 

Since then iudej)**ndent testimony im > pr<uod the aiaairaoy 
of his conclusion^, and now no one <Ioniit^ that tubercular 
dtN^'asc is a:vsocinte»l \\i(h tlie int rodie t ion into tlie liody of 
an extremely luinuU* jod shap'd it'O m - ded tlie. tUbCTClC 
bacillus. As may be imaLoned, r. -olt-; w/-re, anticilKitcd 

ii un the discov('ry : it. wa-. iiojn-d that it " oiiM prove to be tlie 
first step towanls linddug tie* .^jie* ijie Ibr a diseasi*. which hitherio 
)ta-l been looked npen as ineurabh-, imb alas, tdd'Se expectation -> 
*‘avc no^ OS yet tajen fdhiiied. 3Ia;i\ so- ailed remedies lia^e 
b' eu adivocated from timt* »o tuien btit tijM)ii trial all have be< n 
iKtcarded as worthle^vs. The nei-.t r*-markabio of these, ior 
N'liich Koch himself was re,spon^iblf‘, \>as made public in 
nud created even a greaten* sensation than tle‘ discovery of do* 
i^elf, Unfortunaiely owing lo the publicity given to 
:!iis stipposeij specific, and tin; ovoiggenifed accounts of its valm- 
p iblished irr tho lay press, combined with the wldeh ; 

.r lirst observed ebneermyg the nature of the renK dy, thousaiei 4 
> had recWc^Jed themselves to the fact that they werv suib-i- 
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iriu; fioiij a fatal iIiM ah^s w<*re mduced, to Uope that a cun* had 
at last Umi diwc<i?y«j‘rfcMl, a*ho]>e that wm soon to be crut^lly 
siiattered*^. j'/.* ' ,, 

It isi wVn^nowu that the treatment consists of re}>eat^‘-l 
inocutations with a fluid npociaHy prepared from cultivations 
of the inbercle baeilhis: iho *h*tails, however, need not here !. • 
discussed, Sntlico i( f<> sa\ , that an extended trial of the ri^nn dy 
has led to Its lx iuLj dis,'ur<lod as* a tnean.s of treatmeUt- 

It may ht- that < tlic ii nt |tr<‘v<>ntive against tubercnlar 

dmiiiHC will nltini.Jt^ ly end, hut, iu the irieantniio, 

previous faiinros m this djro. n«<ri muvt not he allowed to detr.o’^ 
from the valiio of Kcni}'. •.iiglnal di.sn^very. Through ii wo 
have not onj\ h* en onrihh il to an i\o at the important f.n t 
nlready rehriod t<j (p 1>7), fd tie* Minilarity between tubercular 
(lisoasos iu aniui.jN .iiul in u :iu. )uii it has also paved the w a\ 
for inon' oflli lo/tt st< p>i \ ( takon to limit the risk of tho 
(lisoji.se hoini: oon\«'\«’.I ffuii oi,» pm ^on to another by mt*an.s of 
iidVctiou. 'I Iu- la( 1 til’ll i!.«‘ jcMu- Ilf i oiisiimjitlon are found in 
the air of rooms o(rn).u'd la cou .nuiptu patit-nfs, indicates tiio 
risk that others iiiu .t( au\ t afo ihosr u ho are siuscoptibie to 
the dis('iis<*- in ocinpMiii; il>r .sima i.>om, and points to the 
necessity for ju rcaui i(.u l.t m:;: tak* u m the sluipe of free venti- 
lation anil tlir disiiijhi ilii* uaumu whii h is charged wiih 

the ^irus of the djM ms<- 

As in the rase of <‘l[iei sp' <il‘e (]i>e.i^e.s tluM'C stro many pre- 
disposing e.ausi s ot' i on -empii'Ui, tlie most important of which 
are dain]mes> of hie;ili{\, uamp ami il h\ cut ilaied house% over- 
crowding in lioiisi's ami I'.utoiu-.s, .iiul eertain occupationSj more 
especially tltose tliat are aiti luhd with tlie inhalation of irri- 
tating dust. 

'rhe diMovery that danipnCSS Of SOil predisposes to Con- 
sumption iuul other tubercular aifeetions Avas at lirst accidental, 
and arose out of the empury already referred to, which wras con- 
ducted hy r»i\ Ihiehauau, as the etfeet that general Sanitary 
improveuumts in eetiaiu low ns had iiad on the cleath'^tes from 
diseases which jua* known to be iiiduenad by insanitary con- 
dition,^^ The emjuirv <-:a<'uded over a period of twenty years, 
in spme causes longt r. The table given on p, 4 is compvhal 
frtim Dri Buchanan’s repoit, and columns 4 and 5 have reference 
to thif^ question as regards phthisis. It wdll be seen that in 
nineti^il' instances out of tlie tw i uty-four more or less drying of 
the surface had folluAvt^d the construction of stw^ers^ und of thesi’ 
in no fewer than sijiteen instances, the mortalitj from con 
sumption showi^d a mluction varyirtg from 0 to^I per cent, 
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ih(‘ average being- about 28. This led to a further enrpiiry on 
a oompreheiisive )a<;ale,b«ing mitdoi the following year ) 
into the inijwonce of 4ttm|>iiod3 of soil on coiasnni|)tiou, and the 
fuliuNviug ate. t^ho 'general coaclusiona multiug it, based 
upuii the ^ yeai^' returns (1851-60) :— 

“ 1. Within tho counties? of Surrey, Kent and Sussex there 
i<, broadly speaking, less phthisis anumg po[)ulationa living ou 
jM-rvious soils than among populatioiib living on impervious 
soils. 

“2- Within tho same counties ilituv. is less phthisis among 
poj^ulations living on high-lying pi rvoms soils, than among popu- 
laiious hving on Jowdying pfrv]4>ii> stoi-.. 

‘‘ ;h Within the saino oountn s tlni^* is loss ^ilithibis among 
j»f)piilatious living on sloping inqu-rx soiN, than among popu- 
lations living ou Hat impor\ioiis soiU. 

** 4. The connection la t\vc< u soil an'l {)liilii.sis has been estab- 
lished in this eu<]iiirv 

(<t) By the existr in o <4' gon* ml agjMiiienI iri phthisis mor- 
tality between disti'n't.-^ liiar h.'.Nr g(MHugi(al and topo- 

graphical features, of a nature to f f tho waf er-holdiag quality 
of the soil. 

‘'(5) By the exi.steuc4M»f ^^ lu ral dir..ogro)*im-nt b''t\ve(m <Jistriet3 
that are ditferently <'irouin->tan<a(i in h rard of such features; 
and, 

'“(/!) By the discovery of jusuty r'-iruiar c un’oiuitancy in the 
l]uctl|||tionS of tho two < tui'iitioiis, jroin niu«.h jdithisis with 
much wetness of sod to htih- wiUi wetnosMi of soil. 

“But the connection botwfon sod and phthisis came out 
last year in another v ay, \%hic‘h imi.-t hm; be recalled-— 

“(t?) By the obstirvalioii ihai had been greatly reduced 

in towns wlicre the water of the sod h;ul been artificially 
remoted, and that it had not b<'i*n reduced *in other town.-, 
where soil had not been drieil. 

whole of thrj forogoing ccmclusions combine into one — 
w'hicKl^y JXOW l>e afiirmed generally, and not only of particular 
districterWAai Winess of soil is a cause of yhihisis to the popular 
lion U> 

“ 6. circumstance can bo detected, after careful 

Cfinsideritii^c the materials accumulated during this year, 
th.it com«ldii^;^«li:any larjge scale with the greater or less preva 
knee of the one condition of soil ^ 
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‘^7. Ill tliis year'ft cm^uiry, and in last year s also, single' ap- 
par<;i»fc exemptions to tibo Jaw bemti detected. Tiiey 

ar«i probably not difcdgetb«jr of feet or obst^rvation, but are 
indications of other Jaw in the bi^grotiffiid tiktwe are not 
yet ablo'^^^nnounW* ’ '* 

The oonclusions exactly correspond with those* tirriA’^e<l at by 
Dr. ^owdltch of Boston, U.S.A., upon very thorough inveslii^a- 
tion into one of tins eruip»*s of coisumption in Mat^clniset r v, 
whinh is noticed in a report l»y tlie Ucgistriir-G^n^rjitl.for Scot- 
land Avritten at ib<‘ end of ]8»)7, in Avhicli he refers to tiie 
mortality fiorn cnns’impt jrm \\\ the eight principal Unvns <*f 

Scotland as follows “'i rtlany :i iiv** \cfirs‘ average (lB5f to 18<*1 
incbiftivo), it is round thof ^uppiKing all these towns are broiiLd<t 
to an uniform jiopul.-d mu of p/o'sons, there died annually 

from couf^unif»l ion pci-ous m J.< ifh. :.'(.ts in Hdinburgh, r*lb 
in Bdrtlij ,'b'5‘J ill Ahcrtiiciu '•h* m Duinb'**, oS.S io Paisley, 
in Glasgow, and m (Jreeno. 1,. '1 In* fu r i^. that if 0aoh tow n 

liad boon amiugi'd in’iiie oidtr oi • •Mupfiratiyo dryness of its 
site, they wtmld alnm .t ha\i unanjed iliemselv<?K in the abo> e 
position--! ioith and l^<{inh»ngi^ the in<*-.t free troin consumption, 
and also having tlie dii.-st (hhegow and Greenock tin* 

most i^avaged bv ihui diMvisc. und ).c\o’.d ull (‘r)m])afisOii[ aituatiul 
on the dani|><'s< sites 

It ia noe^lless to {Munt out tb.it the abovi^ conclusions are of 
vital importauee when eohsid^n ij in lej.itiou to the existcrfco of 
’W 01 rs on rivers, t‘sj>«cialiy m fhii di^iiicts, as through thtani the 
subsoil waUn* (s(‘e ]> !*>) is maint. lined iil a height njfc* the 
surface, to the detrimmit uf ilie iidi.ddtant of towns situated in 
the valley of tlie watcr coni" 

The efieet of overcrowding', an exciting cause* of C(>ii- 
sumption, is wa*]] shown bv tin various tables in the iutlj^uctory 
chapter, but }uirtieularl\ by tin* tli:u!«*s in <‘oltuntt4 in ill© table 
on page ih 

Airniy and [>visou statisiK-s aUo atford valuable cvld^^hce on 
this, point, as by mean- tiuin a ei>mp<inson can fes drawn 
between the mortahty uun-ng largo }>fMnes of fed 

and clothed, but housed uiuler diiferent cornUthmiilL ' For 
ex:ampte» in one prison in N'ieuna, •* winch Was Vltfy- badly 
the deaths from eon''Umption auimtntcd f>er 

1 ,000, Uic yt^^^ ls;U-d7. i)n the in h^r hdlj^/l^li avc li- 

ven tilA^edpt'i^nn m the same town, duriiijr the y^^a^i?;(|850-54, 
cho deathsf;^nbthia df sense amounted to 7*9 per “ 

Farlces, edded by J. L. ' 
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In a report to Boacj^ by J)r. Ibiirv luul 

>Mr. oyiioate is giveti to ihn 

jnclading'cOj^k^iiiptio^^^^ tVoia diarrhijea,^ ? 

The effiWst of pocnipatioil on tho dea.th>t^te from consumption 
is shown^ Jh'tbo on ^mge (>* Tliosoioccupations in whii U 
tine particles of almrp angular dust are inhaled are highly iu 
lurious^ jirh^reas equally Uu«t.y oreu[»ati<ms, atUmdod with tlu^. 
H> halation, of Binooth pnrtiolos, siu h uh coal tlust, are far less «o, 
probably, arises from injury to tlie hnig tissue by tln^ 
sharp particles leatiing tt» a chronic intlamiuatory couditit)ii 
wliioh protl imposes to tlio rcccptioTi f»f the virus', whereas no such 
injury arises from the inhalaliun of hinooth dust. 

The dangers arising from th*' ct»nsutnptiou of tuberculous 
nc.'at and niilk will he dealt with in the chapter devoted to 
liintibolesouio food. 

From what lias lusm said conr«‘rning the nature of (*on- 
^''Uiupiioii:, the preventive precautions bo Ik* o]Kserv’'0(l will he 
'»ppurcnt| they need not th<‘rchiro ]>c into. The sah'ty 

•t others W’i 11 best be secui'r«l hy tie* frt'e Veld ihitiori of rooms, 
and by forbidding luali hy p* r'*»ij^ to c>ccuf>y the saint* bedroom 
as tho paticut* The. gr«‘ate.-st e.ire ^honlfl Ih’ obs(*rv<»d in dcaliug 
with the sputum ; it ought eithci to be (hsinfts tod with Huhitiou 
of perchlorido of nicreury, or a 10 prr con( solatiou of carbolic 
*e id, or, better still, rags may lx* ir**. ly n■^*Ml, and immediately 
luu'im?h Ou no ficeoniit mu^l i in* •''.])< ' toration be. allowed t 
nry du the or on tin- ilour>, M'v iln« infective iTjatOria 

will thus bo .scaltfr(‘d vljroiigh tie- rMt)ni 

When one ser s tin- !- cl.ie‘ . v. ay m wlnclj people expeotovute 
n the streets, in public- plmc'^. midway '-arriageH, QUO i;4 not 
wrpmt'u to find Llmt t)ic oi dtc fubt-rclt* baoUleB l« so 

irequeiilly deinoustrau d wIhti tlo- air of public phiceH is 
' xamified bacteriologii-ally, and it is divtnsHing to think how 
iiauch injury may result Iroin tlic disgn'tirjg practice. Fortun 
persons arc not i qually siuMcptiblc to the disiais- , 
consequences wouUl he stdl im-rc appallmg linin 
‘ It is the duly of nil v, }io urct awan* op the dungo r 

tbjhi practice never to allow an opportunity of renioii 
^uoh oflenders to p i.ss, and eveiy Health (>rticer 
' dtmoBt to^ciicouragc those wlm arc ^su/l’cring Iroj * 

observance of the preventive prccatilion 
: the. task will v.o often, pro^e, a. 

tfone the ies,s our jjuty to imdoriako it 
] } p^iiahetl h^ ami <kM,'s not- apin-ar in tic- As . uA 

< '1 dic^Mediq4il to the (itA'vnim> ut b 
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r^OMPUWHT^KoTlFlCAtlOjr OV J5|FECT|01S DiSKASK 

Farlmmeat in to bo csongrntuUtod oii liaving last aiat iKlv-i 
Ono Notificatiou of Infocttous UifteaseH Ant ao that iioti<kali« 
is novr Oompulaory throncjhont the country, and not only in th 
Mntropolia, as was fonin*riy i!i<? case. It is true that the griu' 
majority of Sani Ur V Anthojiti^ s li.nl filicnidy voluntarily avaih a 
lhcm»«lvos of tlje Art. iMit tli‘‘ slnn i-siKhted niiuority have ht>u 
heon conij>clicd to come into line, uini unhcrsal notification i. 
an <nstablisht*(l fact. 

The ohjrction lit first That the Act, for a variety of 

reasonSt vv^aiid not snio-olily ha- hren atitjdy refbtccl hv 

•‘Xperienco in distrn t.s uIh-m* it ha^ in operation for yc^'U", 
ami that it has mT ih- i.'r *at» si stTvicr is unquestioiiahi- 

even in dislre/t-. mIc h* i,o*l.on»n h<•>^jM^:vl avcumne.xJatiou v'a 
nofc a\a.iliih](\ At ihr -.am*' t.no* ini) )/' nctits viUi liartllj’ 1* 
l(»oko«l for from tin* A< t tiiih no ans an' pro\i‘lt‘(l for the ‘-ar! . 
isolation of notitiMi mhI thr oi 'infhei nm t*r clothing, ii'( 

and it i.s to he liopnl that •jcfo r.il ifaaliou will serve as a 
sliinulus to Sani<ar\ Ant hoi it m-r m tliu dircctiitn, and hicn^,, 
tlie day wlnn tlir <Munii\ .i • a wilt ho tliortmgii. ^ 

tsjuipped Idr (’oinhaliinu r{ i i« in:* ' 

The genorai appioMtiim nf lio* Noi itioalitju A(‘t will ns. 
doulTtedly add to ilu* t iimi an inspector will have r!’ 

imparting wliolcsi Our aimnii: tin* p<a)[>l(\ and corospoinl 

ingly increase his r»>j)(»nsii)ilitit's. Whiii- tins is the it is 

to he feared tliat. l«>r a tnur at anv rate, he will have to Ww tiu 
extra burden NNitlmiit au\ eomparaiu e increase in hi« salur\ , 
which at presmt, in too many ui.stanceo, is inisorabjy helo^^ 

M hat it sliould he. JlowcAcr, tlu-ro arc indications that Wtfe; 
times arc eoiuing, ami the greater ti>e indu.stry displayed h\ 
Inspoetors in lie* ionM’imtions discharge of their duties, th*' 
Sfnmt'r will puhhe »>pinnrn hj* lutbieneed ui I heir favour, and tie 
sooner the justice i*l iheir cl.l^m^ will he ivef>gniscd, 

of iin ./hSf^t'ctur <{uniij an KpiiUmic . — During au e]>i 
demio the sanitary inspector ought to he diligently occupied in 
attending to tiie work of dismfecuou, in visiting nous* s 

in order to caution the occupants against unuect'ssary intCrcours' ’ 
with Oihei'% tind in instrm iiug the people haw to uso &ncli di- 
infe<?fcs3^t$'^*«S provided by <'r(ler of the medical officer^ and 
it is that special atieuiiou should be paid »ucl. 

timi s to all conditions. The pr^ictice of distributing 

ici]> with' pmttcd Itej^ruetioms drawn ?»ut on clahoraie 

a ^calc, is likt^y t<> be of sevviev. 
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It is not intended in this cliupf^r t<> consider the question of our 
food supply, except in so far as it is i?o]>ortaiit from i% Sanitary 
Tijspector's point of vifnv, in r<-l:ition to the duty that may hfi 
imposed upon him under tin* PuMii- Health Act (see AppeiaUx). 
Tlie purely medical aspe« t of the question, the (‘lements essential 
TO health, and the ]iroju*rl i**n', nnjer vjir\in; 2 ; eireumshinoes, in 
A^ liieh each sljould he ].{‘es.-iit in vasr diet, dot s not specially eon- 
c'rn him, and will not tlendhre h<* roui ljed upon. Kotwitio 
*o;inding tins limitation, tie* suhjeet is one whicli 

ultimately concerns us ;dl, <‘sp«ti;dly in Oo' li'jjlit of inodmn 
experience, which tends ne.re and mme to (‘stahlish ft chise 
leliitionship hetwem disea.M S <»t‘ anirnais ;unl many of the ills 
tliat human flesh is lieir to. • 

The Act empowers an inspeetor to evainirn; '^any animal, 
carcase, meat, p<uiUry, train*, iledi, iKh, fiuii, \ (‘t^Mcables, corn, 
bread, flour, or milk f^\[) 0 '-'‘d for sah*, or d*‘f>oslied for ilm 
} urpose of sale, or of preparation for johI intenderl for the 
food of man;*' and it t:ives him ]no\er to o i/e the same if ho 
finds that it is “ (li'-east-d, nnstamd, or miu hoh'Home/’ An 
iPiSpectiOr then mint he tamiiiar witli th** rharacteristics of 
smind and unV>und food, ^o as u, hr ahle to det<a-t tlmt which 
is unwholesome, wlietln r from di'^easr or o»la r rauscs. 

Jt i» obvious that, lids l.no'A i« rlrr- ran fady he acquired by 
experience, but unless In* lias stuae Lodde a i ^o wlnit, ho ought to 
look for, and sonir- means of 'jaueiu^r t , iiruiiirance of what Im 
sees, little progress uili he jr-arle. 

Meat may he unwlmle^onn* frnm a \ariety qf causes. , In ail 
cases, a carcase, though fieo from disease, 'Ahich, shows evidcina* 
of decomposition, an<l in mo>T. eases the meat of animalH that, 
have fttiffered from disea-e, ouglit to lx* eondornned as unfit for 
thefqjl^tof roan. Again, immature x<sai and lamb is considered 
unwjhi^llf^nle, and, undoubtedly, what is known as ^‘sHak" 
mea% m the meat of calves or lambs tliat have been cavt 
pren>ilt^rely, or have died during birth, shpuhl be comh^mned. 
The ^ aniroals that have been physick ed '' must he looki-d 

upon but the smell of plfy si c7 which may often ho 

jKTceivc4 fe.l&ad meat, and especially in the stomach, docs not 
;n itself founds for seunre, although it indicates 
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th.it all enquiry, wiia 

ii view tu tbd any itl^eMed the carc.i' * 

that may the physicking, and p^ijiiWy Jlf^i to its 

being c^pdemned m iirtfit for food. The meat »6f ^hamly th;it 
have t)een kiUed, but have died, either from a^ideat r,r 
illiiejs^/' Should ^ he condomnerK even aUhowgb, m regards tin* 
lattey, ihore i?t no distinc t v\ idmu-e of the nature of the nmlady 
The meat of animals that lia\e h*M-n hlaiightered after injnrv 
need not ho conth umc^d, ]>rovidcd the health of the amfOal ha^ 
not Buffered in thr inlnn al. and tin* carcase ha» been perfectly 
hitid/ The fraiKluIrnt .‘^ah* «*r,thc nf ouf‘ animal, regrosent- 

ingit to he that of aixifhrr. is a more common practice 

tlum is gcm rally snpjMis^ d. The mevo commou deception iB lie* 
Mibstitution <if tlic l!r>h of (In* hor><- for that of the aUtl oii 
the ground of In alth no obit t iihn ran hi' rainoal to it. Koceiitly 
nil Act has hf'cn pa-sed (The Sah of iiorse Flesh Act, seo 
Appendix), which IrgidiMs <lu' sah* under cmiain.- restri< 
lions, and in order to' ih in t any infringement of this Act. 
the meat inspectm* should hi‘ aide to <listmouish the flesh of 
one animal frotu llmt of another fie- ilesh i>i dogs and cat » i< 
somoUmcH auhstiluted f»r or mixeij with )>f>rlv and mutton in tie* 
man ufaet tiro id’.sausagrs and pu-s : as. undn- tlu'se circumstances, 
the meat is cut nj' into line ]>iei’r-, tin* detection <»( the fraud is 
luirdly pOHsihte, and it ceiirt riis tin- ]K>iii*e olUct'r rather than the 
sanitary insjaa iiu’. 

4 ^ ' 

Issi'M^jiov oF Livk Animals. ' 

Although au unlmaltliy animal intended to he Usetl a» food 
may he seized alive, it is tmt often that an inspector is Called 
upon to pronounce iqaui sirIi, ami it^ In' slionid be, it is not 
desirablo for him to a< t on his nwn icspousihility ; tho Mcidicul 
Oflicor of llcjiUh ou-li( iji\;iriably to he consulted in tliiis* as in 
pU doubtful cases, ami it will pr<d»ahly he expedient to oall in a 
voicriimry surgeim. In ordm*, however, that the initiative tnay 
he it iis well to he familiar with the ordinary, sigua of 

diseluiC,-. ' 

A shou^ he well nourished; its should 

ho in ^>4 ^nditioin not rough and standing; its stmi^UppIe, 
and tolieramy tirin and elastic. It should 

nor sign of being in pain ; it should bo aWo^ j|^;^1bout 

w ithout ap>VSndieat'um of lameness, ^ and, to with 

* ThW^ltiyf^;shdtiid be bright, the ftostri|s 

1 >oknig, and, though tnoist^, thero*shpu]4 M iib 4h»cliargc from 
ilh !i\ : the tongue ^Jouid not be hanging; and in the cow the 
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teats should not indication of healtli h 

K gular and nf offiensivo oiluur 

in the .\'r , >'V ,?■ * ' '/ ' ■, 

^ toPiccxiosr ojp MeW- ; ' ; ■ 

The CixH^0.~Tbo inspect or has a much better eliancc of 
forming an opinion regarding the <jiiality of meat before it hac* 
been cut up, and the inspection* to be tliorough* should include 
the vanons organs. TTnless these are healtljy, the butcher will 
carefully conceal them, so if the slaughtering JniH recently ttikoi.\ 
place, and they are not ihi tlnViming, tlu* probability is ho has un 
excellent reason for their ciau iMilnnoit. 

A catx*aKO Khoiild be thonmghly “set ” in al.»out twenty-foui 
hours after slaiightm'ing, <»r when it is cpiiic c»h> 1, hut this pern>d 
vtmes in accordance with the iinnperatme and moisture of the 
jft.mo8pherOj &c. rit should be wrll bb-d, free from bruises ami 
bile stains, and one seh^ (*r (piarter should not diiha* from 
another, as n grirds colour. < ni applfiug pr(‘SKun* with the 
linger to the fleshy purts there .sh<*uUl b.- n.» pit t mg nor crackling ; 
the former indiciib's a <ln>p%iral eoiuln ion. ami the hitter the 
presence of air within the tissues. 

Tho appeamnee of tlie interior of the chest «' of the utmost 
imiiortii^nce, esj>ecially if tic- lung-^ « aTii!Mt hr i-saruiued, a» inosl- 
diseaaes affecting tlie-»e (ug:m- indelible traccii on the 

interior of the cltost v, ajj.^ In a by animal iliese should 

he perfectly smooth, and the rih^, v. ith (he intt-rvaniiug fleshy 
parts, shouM be civaily s«m u through a transptreub membratnr 
On the other hand, if tie- intrjn>r of tin- dnj.st wall is very 
rough, and the lining hm u hr.in" cIon<ly, the animal has pro 
bably suffered from an intl.immarorv ath etiou, and the chancea 
are that other signs of a* u’o* dlnev-, suilieimit to condemn it,, 
will' bi> found in tie* c^l7'l^*l^e. llutfdier.s, as ;i rule, take care to 
remioVe, as for as po.-^>|l>l{•, th*- evidence of such inflAmirtator\ 
from the chest walls, but in> amount of rnanipukitioo 
will r^tore the normal appisarane* s sunieiently to deceive aii 
skilled observe r. Jiy nindully removing all trac(; of' 
th0;5^;|Eier covering of the chest (the pleura), the surface, j.if ter 
betVj^M^pos^ to the air, may not show much sign of having 
be^j^ju'tfelirfered with, hut if it be inoisteucd with a damp cloth 
tom iihres svill become opaque, and thus any 
l>e removed. 

be spongy, of a bright pink cofour, and 
wdieii each portion should float in water, dli * 

latter test”, however, by no means proves that the lung is 
healtliv, as it in, advanced disease that the textun? i.s 
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fo (Jfjvoid of air as to cause to sink in water. TJie lungs also 
hijoiild be free frotti .cavities, matter {pus)t and nodules. 

The lives* should be sunTicienily firm noi to l/r<^k down 
f-asily oh pressure; it sUould be of a dark brown colour and 
free frOm hbftcesses. , 

The Stomeohs and bowels shoulrl Im free from ulcers and 
all appearance of i n flam rniif ion in the shape of blotchy redness, 
and they should not sim^ll <d* drugs. 

A more detailed des* ripti«Mi of tie* o])p<*amnces to be looked f*>r 
in the various organs will fouml under tlie heading of the 
diseases that Hp(‘<'iaily alh et llvin ' ^ 

Characteristics of Horse Flesh. - Tiie sale of horse fl< ^h, 

including th<^ Ih sh of as-.rs :ind nmh s, is pcnnitteil by law, pro- 
vided the public aro not dcif'iv<*d witli r*‘gard to what Iht'V 
are jmrehasing (so<‘ Appendix). To guard against any suoji 
fraud, it is ncca-ssary that tin* moat, inspector should be able to 
distinguisli bcfwo<*n tin* ll' di of tJic horsfj and that of the 
ox. Jf the xv}ioh» cart*«ist* mu be inspected, the debiction is 
a comparatively siin]»le niatlt'r, but when the rn(‘at is cut up, 
especially if it has been )»oijed, whhdi is sometimes the case, it 
ia not so easy. 

Tho horse has <'iglitern ribS on ea< h siile, while the ox has 
only thirteen, and in tin' latttu* they are. broader, flatter, and less 
arched, and are united to tin' cartilages by joints, while those of 
the horse have a lixetl union. 

The breastbone of tin*, ox flat above and below, while that 
of the horse is ket'l-sliaped — that is, flat sideways. The bones of 
tho horse are mostly larger than those i)f the ox, and they con- 
tain more fatty inaiU r, w hirh is of an oily con.sistonce. Through- 
out the wliole skeleton there are distiiiguisliing features, although 
it is dillicult to <*onvey an idea of tliem in wTiting; an hour's 
study in a natural liisturv museum, with the two skeletons side 
by side, will do more good than any description, however 
lengthy. 

Th6 tongue of the liorse is broad at the point, w’hile that of 
tlie ox i« jxnntesd, and the upper surface of tlie latter is rough, 
and has a distinct promim'noe about mid-way between the root 
and tho tip* If the bone of the tongue is examined in the ox, 
it will bo found to consist of nine segments, whereas in the liorso 
it is fomi^ ofilv^C* 

The IfVbV of the ox forms one continuous mass, witb^^imall 

ginent or loho nfe vthO upper and back part, and it hoe’ a gall- 
\ ladder attached* ,Tho liver of the horse, on tho o^her hand, 
is formed of threO large lobes and a. small one, and it has no 

gaibbladiler. 
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The heart of tho o?: iaore conigal or pcar-^shapod than that 
f ’ht‘ }jor«e, ai»4 as aValo jt a larger deposit of fat on the 
"‘Uj fu< e, and thla iti and of a tirninr conmimcy tlmi that 
toiiiul on tfioj hprte*a heart, 'fh the base of the former there is 
a bono ^'hiob not found hi the heart of the horse. 

Horse flesh has a chamcteristic odour; it is darker, and bus 
a coars<.‘r texture than beef, and there is little or no fat inter- 
mixed with its fibres. 

The fat of a hor^ie is very eharaet eristic, so much so, tlint 
tlic butcher, if he wishes to <lei'<*ivc the public, retnoves the 
natural fat and substitutes tliUt oC the ox tbr it. Jt is darker 
and soften* than ox fat, an<I lias ii ]*eruliar flavour. 

Characteristics of Good Meat.— ^bx.d meat .should be firm 

and (dastic to tlio touch, not douijliy. and wlien pr<*ssnro is applied 
b\ the finger it shouM net pit : afier ,-ljtndini,' lor a day or two, 
it should present a dry surface. 'I'Jie colour will Miry aeeordini; 
totlioageof the animal; veal i.^ «juit-‘ ]>ale iu colour, and the 
ll< ^.h of an ox two or three yf‘ars <»M is h^jliter in <'olour than 
tliat of an animal t\vi('e that niV'- ^lent. may either be too light 
or too dark in colour, us th<* re-,ult of di-.^ a'-e; an exjiuustiiig 
illness, for example, may cau^^e j^dior, and tie* llesli of animals 
that have died with the bUxal in tle*m will bfMhuk, e \ <‘0 purple ; 
it will, sot badly and (h-comj)osr rradily. In l>oth cases, how- 
ever, other signs of diH<'ase will junijably be foumb Voiim of 
fat should be intermixed witli tie* llesli, .-.» as to pn sent a marbled 
appearance; there .should b»‘ an ab-cm e .d' moisture, and on 
fu’cssare no mucilaginous (>r mato-rydor/king lluid shoukl oxudo 
from the tissue between the llcsby bundles (miiHcIes), although 
(•n standing a thin, clear, red fluid may ‘ xmh; in small fpiantity. 

The odour should be. fn sli, aiel by no means disagn^eablc, and 
if putrefaction has stfirted, the no'.e will detect it long before 
any discoloration takes plae-. ICarly ]»ut refaction is likely to bo 
most apparent in the dce]M r jKirts, elos.; to the bone, ynd it may 
be detec^d by introducing a knife and smelling it as soon as it 
is witlidrawn. Another means of bniiging out any odour, is to 
bruise A of meat and ]>our hot water over it iu a glass, 

whichis then held close to the nose while the steam ri.ses from 
it. AS;jplljl^ei^etion advances, the meat .softens and turns pahi or 
livid, lit a later stage green. The* earliest actual cliange in 
appearal^^i^ 4j^e result of putrefaction, is most likely to be tbund 
in the m thb marrow of the long bones; tiuj latter 

]o-es its pi}^ ^lUOBy colour and solid consistency, and becomes 
soft and dmf Ja^jking. ^resh meat lias a slightly acid reaction 
li^m tested With litmus papery but svhen putrefaction is estub- 
iished the reiciioU Is distinctly alkaline. 
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show ftnv" 
is so 111 
and 

liwrter nstnimUy 

colour animal 

0 slaughtering~a in tlu^ 

is now seldom adoptedrr^^id-l^ flosJi 

thiui in the ox. In the the 

las a, distinctive odour. ,, , v < 
is less llorid in colour ^than heef, and; jbli# j, 4 >\^nger tin" 
ahrii^ah Ul> to a certain jioinl, tJie lighter the colour* ^he fat is 
white and very limn . . 

Pork is ]>aler tliaii iiiutl<»n, although in this CO^^ldso it is 
influonc(!cl hy the age ot the j>ig ; it is less firm, fat haa 

a more oily or greasy consistency. , ; 4;,,. . 

Meat, Unfit for Husian Poon. . : 

The meat of In'altliy animals may become unwholesome from 
putrefacfeve change, the result of being kept too long^ hr disease 
mi^-^onder it nntit for food. ; 

Putrid meat mfiy give rise to xery alarming and fatal 
illness, particularly if, in the tirst instance, the has 

suffered from disease. It would apjiear, from ^feri'iiecorihMl 
investigations of sueh illnesses, that the cause may b’e^^jj^bu ted, 
either to tlm presence in the meat of minute orgai^liCiftS^ or to 
an organic chemical poison resulting from putrefacti6i^|i^i^'' 

One of the most remarkable outbreaks of illnCss;;^:®^^ this 
cause occurred at Welbcek in 1880, among persoiiS^;\^^^ding 
the sale of the late Duke of Tortland^s effects. \J3!l^^|®|itlar<], 
conducted the enquiry, found that 

at^cked by the disease, which proved fataV^^P^f?,^ses^ 
3^0, ‘ ^ were attacked with pain, intense' and 
SJpj&toms of f('vor from Dvelve to 

By a process of exclusion, it wa^ \J5|h^^||pSit’|vthe 
partaken of which \vero open to ansipiw)^^pl^ving 
prdi^^f|, 3 i^]th)e , «lisease wore sandwiches compos^/ 
conducted by Dr. Klein 

tha|4^^^^^£r^W{ii infest'Cd with a s 

spec^^^^K^j^ickwore also found the 

pati^l^S»^^[^j^d/froin the ' diseasie,^'^ this, 

cert^in'^iM^l ^^y ^'Were fed, on^ or of 


* Fur an ' 

Klein. -^3 ''' s,^-' 
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„ ‘j:)i 


tlie suspected h) 
proved fatal 
inoculatioiK^ 
in the 

Anoth^>;1 
Nottinghfl^^ 


vvhu li 

-1 At.-. 


the 

1881 . Df. BalJard, * 



this found that after eating baked poiitfedfctSined 

from a persons 'W'ere attacked^ and'^oii^' di^. 

Ihiforturiate|^, in this instance, none of the susneoted^ppidc 
could bo:%1rained, but numerous organisms, similar to tnbse 
associate^i^ith the Wei beck outbn ^^k were found iti the:b6dy 
of the patient who died, and cultivations of them, inoculcttc^d 
into mice ahd guinea-pig^, gain rise to the disease in every 
iustance.f ' ^ 

In thet, aame report in which the above history appear^, the* 
details of ^ fat(t1 case of sausage poiMDuing at Arlford, which was 
investigated by Dr, Ballard, are given. Also in tine ‘‘Report of 
the Medical Officer of the Local Governnifuit Hoard for 1887/* 
an accoU^^t fe given by Mr. 8pear of seventy cases of poisoning 
from pork pie ajjd brawn, which occurred at Hetford, and proveit 
fatal in, one, i^aso- 

Alth^^h-it would seem that pork is the meat to wldch 
poisonofe-Syniptoms are most usually attributed, both beef ao4, 
veal ms^y imdoubtedly give ris<‘ to .similar illnesses. Witli. 
regard slSi venison and game, on th(» oilier liaud, it is a remark- 
able iiOf easily accounted for, that botli are liabitukljiy OOn^ 
suined^ink ^tate of decomposition, ajijiarently with impUmty^^^; 

DiaEASas OF Animals in Relation to Food SuPFt,k* . 

Bey^iid the short sumimiry already given of the ; 
coium&ii^ns of disease in animals during life, ^ no attem^t^will 
be the following account, to describe the symptoms 

by various diseases mentioned may be recognised ; 

disease in the carcase, and the significance, 
fit of view’, of the altered condition of the meat 
It with. ' 

the diseases commonly met with that may 
^;ihe quality of the meat Measles in pig ami 
‘'j(^'foot-and-mouth disease, pleuro-pneuraonia, 
"^teritis in pig^ SAvine ./cver^ puerperal 

i officer I>f the Local Govejjitaent Board, 



18S0. 

+ “Eleventh 
Board,” 1881. 


[- Officoir of the Local Governuieut 
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fever, sraal)-pq:|; in actinomycosis, anthrax, 

charbon and farcy in 

ijorses^ disordiki ir^ 

the tf^rm 

“Which bccnrs in J»igs;ai)d ♦oitem It lias 
abspj^U^y nothing to do with the infectiona dis^^e of the smiKi 
naiieln man, and is characteidsed by tlie existence of parasites 
in the muscles throughout the body. These parasite^ are eu- 
oldsed in cysts or bladders, situated between tho fibres of the 
muscles, and these are the larvai of the human tape worm. 
The species which alfec ts the pig differs from that found in the 
OX* although the dilferciice is not sulHciently mifltrkfed to bo 
apparent to the naked eye. The ta])e-worm wbicih develops 
from each species also differs ; that wliich occuva in the ])ig 
producing what is known aff TSBnia SOliUIH, while that fouml 
in the ox produces the Taenia medio-canellata* 

The cysts may be seen by the nak(Hl eye; they are oval in 
shape, and vary in length from one-eighth to three-eighths of an 
inch; they are found in immense numbers everywhere through- 
out the muscular system, but more especially in the muscles of 
the tongue, the nock, the diaphragm and the shoulders ; they 
may be found in the liver, kidney, lieart, brain, and other organs 
and tissues. r 

If one of the bladders is removed and placed on a glass slide, 
it may be opened, when, with tlie aid of a good pocket lens, the 
worm will be seen within it. If examined under the low power 
of a microscope, a small depression will be seen at the, apex of 
the head which is surrounded Avith booklets. , - r 

The appearance of tlie liesh infected with these pet^ites lias 
given rise to the name measly; Avhen cut in sectioAa it is pale 
and flabby, aud looks dropsical. Putrefaction comiucti^s early, 
anejt the flesli does not take on salt, but remains flabbyt^fter long 
curing* If the bladder.s liave been in existence for a lofig pi^riod, 
tluiy have become chalky, in which case, on enttht^vthrough 

■f flesh, a grating sensation will be imparted to tho 

h^ life-histoi'y of tliese animals is as follows :~Ea0&^gU'cnt 
orm which inhabits the huidi^ll ; oowel 
ggs (it may be as many ax these 

jd from the bowel, and, i4 ’b|S^yWay or 
swallowed by the pis are 

imal. The embryo, finds 

of the, animal six 

d its mout^ aflda» SO%;i6 arrived 

i develops i^he or cyst, 
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wliicli has just been thi^ position it remains 

(luring the takes 

p];ico, and the 

piu'asite the 

tape-worm^.^iicOp^l&e oggi' of ^lixie% -it 'h'aa_ iptiu^ig j,|Afc^;th^ first 

instance. \ ;. ■’ ■' - ^ 

During jpiisse cysts may t>e found by examining mO under 
j^urface of tongue^ which is pulled out, and fixed" widl the 
aid of a piece of wood introduced crossways between tbb jaws. 
Heat atl^untiug to 170“ F. destroys the parasite^ so that 
infested poiic, if thoroughly woU cook(Mi, may be consumed with 
iiiipimity^but, as the cooking process may only be partial, and 
as the intj^ior of a piece of meat is as lik(‘ly to be affected as 
the surface, in order to avoid risk all sucli moat should be non- 
domned, \ . 

Trichinosis is the term a])T)lied to an alfection which occurs^ 
in the . pig and in man, owing to tlj<‘ existence within the 
inuscles Of small thread-like worms. alike the cysticercua, 
which is found between the muscular fibres, tlu^ Trichina apirnUs^ 
as it is called, is enclosed in a inucli sm.'dler oblong cyst within 
tlie muscular fibres thcn»selv(‘s, although it would s(‘em, they 
may be fbundin other tissues.* 

Owing to the small size of tlie cysts within which the little 
worms live coiled up, tln^y cannot so easily he seen as the 
cysticercus. parasite, but, if present in larger nunibers, the nuked 
eye can, detect the speckled appearajice presfuited by tho flesh. 
To examine meat for trichime by tin* ini(:roscoi>e, it is only 
necessary to use a low’ power. A thin section of the flesh is,cut^ 
and placed upon a watch-glass containing a little solution. 
j)otash to disintegrate the muscular ti.s.siu‘s, and it is then teased 
out by aid of needles. If the cyst should be calcifled, which 
is often . the case, after washing with w ater, the addition of a little^ 
hydro^^bric acid will soon clear it uj>, and the specimen ban 
then bohplaoed on a slide, under a cover glass, when the worm 
will be seen through the transparent cyst. 

jithe parasites may be found in all parts of the 
the favourite sites for them are in the muscles 
in the|Mj|hM%i><^d of the bowels — tlie diaphragm and aMomi- 
nal been calculated that a cubic inc^ of flesh 

may as IpO, 000 parasites. 

fully developed, measures. inch, the 
^ inch. The female contains 
from are ^ hatehed within the, body, so 
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that tlio jn*ocess of is. The reccntly- 

]iatched worm« ultinialt^jy 

at 0(1 

at of tlioso 

fiufferi'l^^'|iai^^ii^wghout tlifi 
feverish, and if the infested'S^ektliiBil'^^^consuuMal 
Quantity, the disease may .prove ter llio 
encysted, it remains quiescent in ^iittitiBcle, aiul 
•'ti^'^mptoms subside. ' 

is supposed iJiafc thf* ]>ig beoouies trieliinous fr!^,^tang oflal, 
^andinan contracts tlK*di.sfwse fi*oni (gating pbrfeTrdrft’* trichin ous 
pigs, , The trichimv, as tlioy exist in flesh,, are ittpt readily 
’'destroyed, and if they liavt^ been, encysted^ '^y !;f6r twel\<‘ 
months, salting is quite* iiK)|»eralivc against them: ?^ith regard 
to the effect of cooking, unl^'ss it is tJiorough,;the Vitality of tinj 
^v:orms is not ihqiaiic'd by it. and it has been proved that tljt7 
resist a tenqmratun* of \‘2'2' F. Imperfectly cooked foc^, th(u*(‘- 
fore, is not safe, and all infested pmk slioulcl be condeip^ted. 

Foot-and-mouth disease {Kv:,e,it\a qn^oiica) ii? a liighly 
inlbctious malady, ^vhicJl attacks iirinci pally cattle, but sheep and 
pigs also suffer. As a ruht it does not produce consti- 

tutional disturbance, and as the intciaial organs and Mtuctu res 
^are not aflccted, tin' only .signs of the disease in tbe.i^VQaso are 
to be found on tlie tongin; and lining membrane 'moutli, 

between the claws of the liuof, and on the udder of COW|fl<^Blistei s 
are found at those sites in the first instance, and thetO/ltSti^rw'ards 
break and form iilceivs. As tln^ milk of cows sufrerin^''|^ni tlie 
' disease may pi’odiict' a similar affection in map, to bo 

condemned, it lias not been proved that the flesbi^feS^rious, 
and unless it lias uudergoiKi a change from cbpBtitni^is&l dis- 
turbance, it is doubtful whether it should be dbstrQjtftu^liflihouj^di 
'' squib authorities coiisid<u- tliat it is wise to err on skh*, 


Iby the disease. ' ^ ;; ^ * 

' 'Slj^feKOgpneuinonia is a contagious afirectibn\1fji|iG^^"feciaIly 
and^ as its iiume implies, tlie the 

nicmbrano of the ch.ei^'‘|^Si^^^Perioiis 
thoj^^^ll^&basb 'isy .and great as are. ^h^v'^hj^^^^^duced 
^ the 

' that, 

unless' *yi|^*^|f^l»iined, no 
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•evidence of tli© disease the animal has 

1.4. , . "irlAa. 'S' i . i- 


bren slaughte]^;^^^||;4^^j 
until the 


to live 


exanun^;^l^^^tt'';^ftwiihd td h'iave loab their 
and thoar.^#|ifee^^ as the lining of the 

Avill bo tiiW^h^ >nd rough. The lung substance & th^ 

‘^(age of thh/^^se will present a grey api>earanoO iht^^ixed 
Avith red^o^^urpie patches, and in the later stages, a datfe/and 
inavbled h|>|^rance. To the toucli^dt will be solid and resisting, 
and sectiiMsI "of the organ will be round to sink in water, The 
cavity (^4^'C^ehest will probably contain lluicb 

If have been tnado to copo<^al the disease by removing 

tho ])lettra/^tthe inspector will have litlbi dilliculty in detecting 
the fr(yi^d.-by reujemVxudng the iustruotions already given (see 
p 247h!J^jTteannGfb be sai(l that any injurious elTccts have bepti 
proved;, jl^'result from this disease, srill, ?U in the sale of Such 
in^'at, a^^SIteinpt is made to palm olf uj)on the juiblic as a sound 
ai‘ticle,i that which is clearly not sound, j’i‘aHoiiablo grounds 
exist for condemning it. 

Catllei^^tllagnue {Rinderpest ). — Tliis is a liiglily (‘ontagious and 
fatal dh^^e, which is occasionally xvidfdy ]»rcval(*iit. The post* 
nwrteyn^i^^ in this case are to l>e fouml in the digestive tract, 
and in 4|>p:skin. The flesh does not undergo a marked change, 
unless; tn^^-inaiady has readied an advanced stage ; the mueCtii^ 
covering of the bowel will be found U) be congested, with OXtrn^ 
vasatioiij^., of blood in patdnss, and, laUu* on, more g^€^al 
i ndaipib^tibn, with ulcerations and h;enK*rrhages. 
sores be found on the skin. If the disease has bech,-;well 
develo^^,' the flesh will he dark and flabby, it will not wtitl, 
and crackle on pressure, owing to the* tissues 

iufilfeei^^i^ifch air. 

■ that the flesh of animals which 

e ought to be condemned. ’ ’ 

3 Pig* {Pig tijphoid, chohraf^^ed 
fectious malady,, which is rather 
ry fatal. The characteristid signs 
be found in the skin, the bowels, 
Incss is usually fotpid on ^c;skin, 
"Vor tbei*e jmay. bp livid 

blue. soMier*" V Bometiiies an 


lienee 
Avhen 4b 
vruplioh 
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of matter, which afterwards forms scabs. The red patches 
referred to are not eonSn^ may extend to th.^ 

fat to disgui^.- 

it by the 

edge^^^;^%hife»\ibhe'fm not likely, 

ho>5^f^/-if tte'skiu is much'atfebtedl/tnat^llis^'li^iccase l*e 
e X W||u’ for; Sale. ^ ’ ■ . ' y 

changes will bo found in the bc>w<?jjp 5 |)atiaetUarly if the 
diteateis advan'^oil ; signs of intense infiammatfoi^ are pres(*rit, 
and 'usually patch(‘.s of iilceration (sores). The gfands also 
within tho abdomen will bt‘ enhirged, and fluid may be foutul 
in the cavity. • * 

The lungs are usually coiig(‘sled or inflamed. Asa rule tlie 
muscular system is not ju rceptihly altered, so that an exariiiiia 
tion of one portion of the carcase only may lead to tim nu;it 
being passed as sound. Jii protracted and severe i&iesg, on thr 
other hand, the flesh may ap}>ear pale, ‘ flabby^ And nioiK->t. 
Although it doe.s not apjx ar that the disease CUB be con - 
municated to man, tlje meat of animals that have- died from 
the disease, or been slaughtered v hiie sutfering from it, ougliL 
to be CondenunMl, 

PUflrperal Fever {J/i//c Jlirr ), — This term is VOry loostdy 
applied to all aflections tliat cows sufler from after calving. 
With regard t(» tin* quality <»f the meat, it certainly ought to Ikj 
condemned if iho animal lias betui slaughtered while sulfering 
from the disease*. d'lie signs of recent parturition .will be 
apparent, or the tissues round the outU^t of the pelvis'may ha\e 
been removed, in wliieli e.is^^ liie existence of the d^ease may 
be suspected, in tln^ ab.'Ntuia* of any tissue change, Auch :as cuu- 
gesbion, moisture, and flabbiness. 

If, from any physical caubc, delivery cannot be acc%>J^plished, 
and the animal i.s slaughtered at an early stage, befor^^^ny eflbct 
♦has been produced in the tissues, it is a question IIW 
there is ditienmoe. of opinion whether the meat siib|t!l^ be con- 
although the general ^ie\v is that it need ipiofehe,. 

^P^BM-‘PoX in Sheep {VarioUi). — The cow, tJie 

sh|ffijp^\and the pig are all liabh) to sufler froni an a|fe^^^ Which 
i$‘'^lpn0di variola or smalbpox, but whether tlie 

.Identical, is a question. In all, with.,t|lft^^^^ion of 
disease is uuimpoii^ant, but in it is 
and, fatal, and renders, jbhn untit 


m nntit 


disease is ^aii, first 
aiq)ears';4|^^^^^ni^^ ' vesicles. 
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which in time coutam these break and 

d i^sc liarge, fomi^l^ front 

<Lu ot Amp anaudly, is ths 

ot a wof^ Jiepaiieum) in the liver. l%is vrh&h 

ib bhapo^ Snd measures from an inch to Indi^and 

a }ialf in. attaches itself to the bile-ducts within the Uver, 

and in tl)ir jatet Stages of the disease it is present in lai^ num* 
berS) chokiiig' Up the ducts^ and 'eading to destruction of the 
tissue. ^ 

The 4ieease !n itself is uuiinpoiUnt as regards man, and if 
only a fe^ flukes are found in tho» liver of an animal, the fcsh is 
]>j rfectly ‘erbotcsome, although the liver itself should be destroyed. 
On the otiser hand, if the disease h is led to the animal becoming 
emaolatedy and the flesh dropsical and bdo stained, the meat 
should condemned. 

ActinOfldyOOSiS is a disease which specuilly affects the ox, 
although it t« probable the horse and tin pig also suffer from it. 
The disease, which is pioducod by th< “ i ly fungus'' 
mifce8)y noiO^tly attacks the iongiu ot tlie o\. and immediately 
adjacent iissues, including the ]aw, hut it may invade other 
bones, and also the lungs The fungus, lu all probability, ia 
introduced with the food, and on enU iing the tissues it set^ Up 
inflammation, and cause s a deposit ot fibrous tissue. The 
i> hard ahd dense {wood< n iomjvf) and very much enlargad* 
much AO that it may protiude bom^ inches from the ^ 

cutting j|litO it, it presents a nodular appearance. WhUU( til# 
disease UCOars In the lung, it is apt to be mistaken for 
culosis^ which, to the naked eye, it closely resembles. > S 

Th# ^l^se does not, as a rule, jiroduce fever or much ObUSti- 
tutlona}! wturbance, consequently the meat may not show any 
sign# o&,|MMriag deteriorated in quality. Opinions differ with 
regar^%i|^|inecessity for condemning such meat, altliougfa there 
is that the affected organs should be condemned. 

Wynter Biyth the flesh of animals suffering 
irom^^^^^^^fti^ibwever h^£>'lthy it may appear, is unfit for 

and in man, woolr$or(e!t*$ <ii8eam}lH a 
mo'it arises &om the introduction into the 

body anthmd^)* It commonly 

attacks also may be aShoted The 


taring deteriorated in quality. Opinions differ with 
^l^necessity for condemning such meat, altliougfa there 
that the affected organs should be condemned. 
Wynter Biyth the flesh of animals suffering 
ibwever healthy it may appear, is unfit for 


%Mper^4ind in man, wool‘$ortet^$ diseam) xh a 
arises &om the introduction into the 
anthmd^)* It commonly 
pigs also may ha aShoted The 
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tissues of animals that have sufferedy present swellings and 
tuiiiours at matter, and 

^i{>articu]arly in 

the the body of 

the of 

gaSv^^ and 

of colour^ fmm bei^ StiaitM by the 

blao^^hi^h is black and fluid. The spleen iaay he ruptured ; 
as ii Wle it 18 enormously enlarged ; it is bkek^' and .when divided 
an ihkrblaek fluid runs from the cut surface. The heart-tissue 
is Soft| and it, like the other organs, the liver, kidneys, and 
the lungs, is congested. • * > ‘ f.. 

The above an^ the usual post-mortem signs of ant^ax, but 
there is another allrction, ]>opularly known as blE 04 t*l 6 g^t 
4 UEPt 6 F-ill (from tin* fact tiia^ the disease is confined specially 
to one or other of th^* quarte rs), which is often described as 
being a form of anthrax, altlniuirli it is unattended hy enlarge- 
ment' of the spleen, or tin* iluid and black condition of the blood, 
and results from a micro <>rgauism wliioh differs in appearanct* 
from that of autlirax ])ro]>('r, Tlic other signs of this disease 
in the carcase vescmhle thos<* of anthrax. There is the same 
tondencyto rapi^ putreiaotivi* chatjgc. and the tissues are friable, 
nioisl, and doughy. Tlie name given to this disease is CllftPllOn 

Symptomatique.* 

The appoarauc(‘s j)rcscnt«'d by the carcase, both in thf^ Case (*f 
anthrax and charbon symptomatitjiie, Avill at oaoO' indicate, 
even if the organs cannot bo inspected, that the auilUal has 
suffered from a st'rious coii.stituiional malady, and there is no 
question whatever but that tin* tlesh should be unhesitatingly 

TubfiPCUlOSiS ' Cotisinnj>tio7iy — The relationslu]^ exists 
between this disease in man and auinuils Jms^al(^^y been 
rciferred to in (he chapter devoted to infectious We 

have now only to consiiler the signs of the disease, in the carcase, 
and the consideration which ought to weigh with oUO in'^deter- 
whether the meat may safely be used fiw fllU food of 
disease is common among oxen, but ahee|it:kli^.Awino 
from it, and it does occur, in 

chief signs are usually found in but 

particularly the glandular strttetures^l^^^i|j^oweL<?, 

Beport of Medical Local 
Ooverniii^mipi^,,f 1$^, ** On the Etiolosy of ChlM^l^^eA^momatique ’’ 
by G. P. ^ 
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The appearances presented differ at different stages of the 
iiuilady. Rounded to the uakt-d 

eye, form in U^til they approach 

that of 0ven rise to 

the diseasev^id^ peart diseiM/^ dt w **^grapes/' 

among ' The faroartte aite for the developnient of 

these, is M of the lung and the n^alls of the chest, 

and they. i^r#ards invade tlie interior of thh luiig, giving rise 
to an m&il^atdty condition of the organ. The littte growths, 
on being cut into, have a yellow appearance, and cheesy con- 
sistency! although sometimes , they are hard and gritty. As the 
disease ^vances, the lung is apt to break up, and abscesses may 
form in its. substance. It does not follow, particularly in the 
early sts^t^ that the carcase should be (»rat\ciated, although, as 
:i rule^ ,:^ marked evidence of tha disease is present, tbe^ ilesh is 
poir and lean. 

L^nless the inspector should come upon the scene early, he 
will probably find that efforts have been made to remove all 
trace of the disease, but a careful inspection of the chest walls, 
in the manner already d<i.scribed (p. 247). will reveal that 
tlicy have been stripped of their internal covering, and the 
characteristic deposits or absce sses may he Ibund in other organa 
or tissues of the body if careful soan h is made for thciU. In 
addition to the lungs, the most like ly sif(\s for the development 
of the tubercles, or pearls, are the glands m connection with the 
bowelfl^ and the glands about the neck, hiil tlie li\(‘r, and other 
organs and tissues, may also be affect<jd. 

Should *l^bercular Meat be Condemned?— At present 
opinions differ regarding this importuut question. Some author- 
ities say that the llesli of all animals sullering from tuberculosis, 
even if the disease is only slightly clevfdoped, and confined to 
the lunge, unfit for food. OUier.s maintain that one is not 
justified in condemning such meat, unless tho local evidence of 
the disease, whether in the lungs or in other organs, is con* 
side{%>^C^^or when more general signs of the disease^ hoWever 
fcij present. There are other.s who go the length of 
sayi^;;|^bj^„j^uch meat may be consumed with safety, however 
advi^e)|j<^..4i|^ general the disease may be, provided the drguTis 
The last opinion may be dismissed at 
in the extreme, but the former two are 

Of is concerned, it cannot be determined 

consumption by him of the hieat 
of tuberemf^^^s^ j^ the disease, and, ss so many 
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otiinr knowa impossible to JiCTeren- 

that it 

can fee<Ung 

Ap^^%ftO'di«oftft0*t>rodtioos dietinei is also 

\indwl4^fe'’ a,/censttt^^^ mahvdy, and germn 
hai#,;^on found in the fluitis and general body. 

Tb^^eitig the case one cannot bo too carefmSti't]^ li^ on*‘ 
giv^'.itnd until tlie question is more definiteiy well 

tcr'ij^^onijbe safe aide. At Um same time, quite i»o<^tl invest i- 
gal^ons have tendc‘d to nuxlify opinion regarding' tS# danger, 
and the risk of tubercular disi*;r«sH being conveyed ^bjr.tbe con- 
suxnpti<p of ti)e niea^ of only ]virtially affected nuifo^ is now 
geherally believed to he (HuiSiderably less than was 
au^^sed to be tin* cjus<‘A' 'V- 

lU' Glasgow, a few yeai-s ago. an im[>ortanfc dec&iOli^lvas given 
in the Sheriff's (Jovirt/afier an (exhaustive enquiry, in >lirhich the 
dvt^^ncte of many (experts was taken This deciaion, whi(r1) 
condemned the flesh of anim ils that had suflbred ffUjIj' slightly 
from tuberculosis, has since }K‘eii n jMsated iu other'ab:d sitnil:) r 

caae«it‘ ^ ^ ■':; ■; 

In^lS88 a Departuienfal roinuiitloe of the Privy OqUl^ll oann? 
tUthe conchisiori “that ulthcmgh bacilli may be found feiit rarely 
in the flesh, still the chane<‘ of tlnur b<‘Uig fU'esent either there or 
iu the blood is too prob.'ilile to ever allow the flesh of atutercnlar 
animal being used for fo(»d under any eircum stances, either hu* 
man or the lower animals.” Again, in the same year^vtS^ Con- 
gress on Tuberculosis, which met iu Paris, passed 1 l^i^lution 
condemning the flesli of all tuberculous anituals. wan 

upheld by a second congress, held in 1 889, when thcJ^IKBawing 
r^lution Avas passed : — “There i> reason to prev^uj^b cbii- 
Sttplptfom by men or animals, of the flesh of tubci^lii^lS^tinals 

■ birds — AvhatcA'er the degree of tuiia^ii^dSsis, or 
(parent quality of the meat,” 
ne of a report of a Royal 
as presented iu 1898, it is likely tliil|^||5Wg 
ndemnation of the meat of 
^liglit and localised the no 

ed* find that a less stringenti«^'jSrti||^^^K^vail. 
interesting and it 

.legislative action, the- 
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linps it recoinitten4«^ X}li^ ■whuh aic her« 

1 1 1 1 .xluced »«. #«d»twice of the 

onelusioDs lunliMflt. ft 

f 

•^Aa-^StAUOB'TlER-nOrSRS. 

L that lit all towns anti innnfc^ial horotighs 

in Englaisid and Wall*?, and in liehmd, power? be con|&rred on 
tlie authorliit^H aiinilar to those ( oaten ed on Scottmk^oorpora* 
lion? and inimicipahtios by itic Ibiii^h Police (Scotland). Act, 
J '>92, viss*?^ 

•^(a) When the IcKal authoniv m an> town or urban diatuct 
in Enc'land and Wah s and IkI.iiuI hate provided 
n public slaughtfi hous<* ]o\v« i be fonltircd on them 
to declare that no oihn }>! lo willnn tlie town or 
borough shall be usid for h 1 mglitci mg, except that a 
peiiod of three years Ij* alloMHil to tbo owners of 
existing registered ]ni\ ite s] mglitf r houHi s to apply 
theSr piemiscs to othfi purposfs Ihe t« rm of 
years to date, m thosi pUus wlun adequate public 
alttUghtei liousfs aluid} <\ist, from tht public uttr 
nouucement bv the Irxil mthont} th it the use of such 
public slaughter house s is obli^attu \ , oi, in those places 
where public si iught< i housf s h im not b^eu erectecly 
from the public iiiTioinu* irn Ilf b^ tin loral authvilty 
that tenders for their ( r< ( tion li i\ f hf f n accepted, 

*'(6) That local authoutie'* b< einpowi n d to lequiic alt meat 
slaughtered elsewhere than in i ] ublie slaughtOf^hoUftf, 
and lirought into the di'^tnct foi sile to be tak^U ioa 
place 01 placets wlu ro such mi it may be insp€/Cta<^ J and 
that local authonties bo empowind to make a charge 
to cover the reason iblc expensch attendant on 
inspection. 

ifhen a public slaughtei house has been establisbed 
" ^ shall be engaged to inspect all animals 

/^*ni»ndiatcly after slaughter, and stamp the joints of all 

■ md as sound. ^ ^ 

psirable that in London the provision of 
So|i for private slHUghter-houflea should 
it^t to the needs of liondon y*? a whole, and 
!»|M3N^itions regard must he had for the con 
ansthals by railway from the markets 
ii iLondon* as well as from the Islington 
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iiia-rkot, to tho pu1b}i^ »Uug^{ker*h<^am wMph nliould be pro^ uU »I 
At tlio w 4idmijiidfcmtive prfitbdritjr bas statutf i y 

power it? to provide patrfio' other 

rtwigiifcer of foreign cattle ettihelWojtdebaicatiorK 
3. Ww regard to alaughti*r-housos in rnw d$»ti4cta, the cii>«- 
is not eo easy to deal ^itJi. But the difficulty is one that inii^t 
be &oed, otherwi&c there will be a daugerona tetidenoy to send 
unwbole^oine animuK to Ije slaughtered and i^oW in snidl 
villages where th(} will escape inspoctiou, W« ‘recommend, 
therefore* that m tlreat BnUin ^he inspection of mi^t iii rural 
districts be adinimstei< d bv the county councils. In Trelaiid 
the duty of oan\mj: <iiit *us])<Htion ought to devolve upon 
authorities cor!< ^pondiugiis ne'iil\ as possible to those charg< d 
with that duly m ln^linl*arnl .Sc<itlaud. In vicw of tin* 
aniiounfod intentum ol Un* (/r»\ernmHnt to introduee a ik w 
scheme of kusil gdvtrnincMit into Inland retrain from spe i- 
fying the exact inachimry wlndi hould be employed, 

“4. We K^coiurncnd imthet that i1 shall not be lawful to offer 
for sale the meat oi my animil ^^huh lias not been killed in a 
duly licensed slaughter houst 


**h — CJt VI UK MJONs Ol Ml vr 1 N’SPECXOllS. 

•'6. We recoinineiid thit m future no person be permitted 
to act as a iiu at insptuor until he has passed a qualifying 
exommation, betoi*^ siuh aiuhouty us may be prescribed by the 
Local Government Boiiid (oi Boaid of Agriculture), on tin 
following subjects - 

‘^(u)The law of me it inspection, and such bye-luvrSi i*eguli 
turns, ilc , as may be in foicc at the time he presents 
himsedf lo» examination 

*(6) The names and situations of the organs of the body* 

**{c) Signs ot health ami disease iii anuuaU destined fur food 
both when alive and after slaughter. 

The appearance and charu-cter of fresh mea^ OrglUlS^ f it, 
Olid blood, and the conditions rendering or pi e- 
" porations from them, fit or unlit for human femd. 

/ , 1- ® 

"d'^lttniKltCCtOSIb 127 AMMALS IXTEXbSn I'lQIf' ^iK>o. 

“G. VTe that the Local Govariiai^nt Board bo 

eu) pawned fo issoe inatructiona froiu tune to .time for the 
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guidance of meat ifupe^^tor^pi^r^ng the d«?gree of tuberonlar 
disease which; jjl tll^ should cauwe a 

carcase, or piiMrt tio^ W JfiMiSed/ ^ 

Feuding |u«i3bsue<^eU<i^h instructicms wo ea^eoftipinion that 
the following principles dhonid he observed in the IhdtspieeUoii of 
t u berculotts carcases ol* cattle ! — 


“ (a) Wfaen^th^re is a miliary tuber- '' 
milosis of both Itungs, . 

(h) When tuberculous lesions are 
present on the pleura and 
• peritoneum, .... 

** (c) When tuberculous lesions are 
present in the muscular s}&- 
tern, or in the 
glands embedded in or b(‘- 
tween tlie muscles, 


“The entire carcase 
and all the organs 
may be seized. 


(fi) When tuberculous lesions exist I 
in any part of an emaciatf d 1 
carca$e, . . . . J 

“ (a) When the lesions are confined s 
to the lungs and the thoracn 
lymphatic glands,. 

^*(5) When the lesions are confined 
tg the liver, .... 

(c) When the lesions are confined 

to the pharyngeal lymphatic 
glands, ..... 

(d) When the lesions are con lined 

to any combination ot tin' 
foregoing, but arc collectively 
small in extent, . . . J 


“The carcase, if other- 
wise healthy, shall 
not be condemned, 
but every part of 
it ('ontaining tuber- 
culous lesions shall 
be seized^ 


**!En view of the greater tendency to generalisation of tubei’ 
culomg in the pig, we consider that the presence of tubercular 
deposit in any degree should involve seizure of the whole carcas<' 
aii^^.tho organs. 

‘‘^Ill’tbSpeot of foreign dead meat, seizure shall ensue in everv 
the pleura have been * stripped.* 

report is a memorandum signed by tliree of 
the 6# thp Commission advocating the payment 

ot comp<m;i(til^.^t|iider e^rtain restrictions, to the owner ot a 
confiscated! pari! of a carcase. 
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^ In ib 0 J^t 


iem suVjebtr''^^ 


tbe recoramen- 
^iwrks : — 

which we 
tuber- 




mscoverjr ot a pre- 

failing the discovery of a 
sulMppi^ Vtlch might render animals immto« 
w^|Mfeve it is a disease wliich rtiay he r6mler4l>ll ^xie^tional, 
IneteMbf, as at present, widely prevalent. believe 

that by disseminating sound information as tb tte ibi^hcKl of 
detection, and the iiHiusures to be taken for isolatfosi^aud by 
distributing tuberculin gratuitously, or at a low;^<}p^ tuber- 
culosis may be considerably reduced, ]>ossibly to an which 

would prevent any serious Joss to stockowners or atty ibipertant 
interference with the cattle trade/' 

It is to bo hoped that tlio prcaliction that this longed for 
prot^Olioti against tuberculosis may possibly be within sight 
will prove to be true, for such a discovery would prove to be the 
grea^&t triumph of pre\ enti v«‘ inedioino. ' ; ,r/ : ■ 

Glanders and farcy are one and the same dieenb# which, 
apparently, is conliued to iiorses and man. It is Ixi^ly con- 
tagious, and may be eoninunii<*atr d I’roin the horse to 

The signs of glanders are to be found in the it^Knbrane 
lining the cavity of the. no.se, whicli is ulcerated i, in ^^^ands 
under the jaw, wliich are enlarged ; and in the iungs^ whi^’ are 
inflamed^ 

In farcy, one or more of the limbs are swollen, 
swellings (**buds”), the size of a marble, form under in 

the coui'se of the lymj)hiitio glands. These, which.. a 

yeU^iiv*coloured fluid, ultimately burst, leaving inlbjljfii^pen 

of horses that have suffered from th^ djb^^^^l^uld 

■ iOrders. — Only the more.comilpS&^pts 
rutler have been noticed, bntX^j^^Pons 
re likely to produce changeo'|^^Sii%Ase 
or less unfit for human., 
normal appearances, no 

^6 .to be found^ in ' ‘ 

serious, 
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sometimes the meat in 

the hrst is 

until il 1 them ]' '''‘''^'!'\Kll '''i 

Practl«#i?»ll#8^^ 

very Vtty» hut unless the meatrinspect^ t^^ the 

trouble practically acquainted uri^ he 

reads, make mistaken It is an efii«yi^ai^nto 

familiaiiim;au4idf with the appearances of sound this 

is not is necessary. No opportunity of .ac<J[&iifi^ a 

pi^ictiea)' khdwtedge of the changes in the carcase, the reSiilt of 
disease^>^hiOidd be allowed to pass. 

So loi% the system id' sltiughtering animals in piivate 
s]aiight^«houses adjoining butcher's shops, is general throughout 
the countiiy, we must not expect that our food supply will receive 
that cai^fid scrutiny which, it is daily becoming more apparent, 
it ought to. Neither is it possible under existing circumstances, 
except in the case of large towns, for the duty of meat-inspection 
to be intrusted to men specially trained in the work. In time, 
it is to W'hoped, that private slaughter-houses will give place to 
pjiiblic ahatt(ura» under the management of ci^ntral controlling 
authori^S, and then, properly trained ins])ector« may *ha 
appointed, through out the country, but, until then, the samtury 
inspector wiltprobably be held resj^onsible, * > 


Fish unfit fou Food. ■- 

\ 

Fish th^ has undergone putrefactive change may 
seiiop^ symptoms, and tlie least taint is suiHcient to Cdp%ui^^k 
The |^^|^fec6)r will e.xpenence no difliculty in jud^Ug' ^ its 
qual^lj^^he odour alono being sufticient to determine 
The '<>^ght to be firm, the eye bright and promin^t^ jind 
the Commencing putrefaction mayv readily 
he applying the nose close to the oj:i^n g|fls and 

• dab/ and more especially shelUfisb/ are more 

'to serious symptoms than 'otbera " Many 
and a very striking on^'was reported by 
'Seven persona were attacked about 
ea^n Btewqd’ ^im^els,;; and the 
of 4he face/«pasma,''&c.; five 
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of the cases were two persons who recovered had 

only partaken , 

The ha- 

sevei^|;;;j^^'ttiyientso^ cases.'' doubt, ^ to 

mea^^l^ing taken to fii,top the practice of rearing, oysters, ur 
|ihent in sowage-polluted streams, ^l^hc^appearance ot 
chdhft|^ m diHerent parts of Kngland lias also attributed Uy 
shellifiili frbm infected fishing towiis.t ; ! \ 


Milic Unfit rou Food. 


Milk. — As already noticed, it is possible that milk may he 
the vehicle of contagion of certain infectious disease^ not only 
by the virus in question being introduced from^ in outsiJe 
source, but also, because thc‘, cow may be suffering from a 
corresponding ailment. Tt i.s ]irobabh5 that scarlet fever, foc^t- 
and* mouth disease*, And, po.ssibJy, diphtheria^ may thus 1 e 
directly transmitted, altliough, in the case of scarlet fever ns 
well as enteric fc^ver the danger, as regards milk, is usually an 
indirect one, arising from its accidental contamination from au 
outside source. 

it lias also bf?en pn*ved that the milk of tUl)6F0Ul0r cow^ 
ipay convey that di.st‘as(s to animals, and although it cannot lx; 
asserted positively that man runs a similar, risk, it is highly 
probable that he docs. , ^ 

Tbe bacillus of tubercle has been found, not only in the milk 
of cows sufleriiig from tubercular all’ecfions of the ^udBcT, but 
also in the milk of tubercular cows in whose ndderaiitiO f^ce of 


the disease could be found. This being the case it ci|n hardly 
bo said that such milk may be consumed with ^ iiopu nit y, 
especially us the disease is so fatal among childi'On^/l^t an age 
when milk forms an important part of their diet, may 

be avoiided by boiling the milk, but cooking is jitak dually 
serviceable in the cast* of meat, as the tempexnt^ jn the 
int^mr is not likely to be raised sufficiently the 

of the above facts, and bearmg^ in^Wfebdt the 
unwholesome surroundings , pro- 

duoti^^^'^ltcfticruular aflfoctions, the 

into tj^;;f||!|t;,^space^ ventilation, and, dnnnage wuli 

* BrUSjtJk 'J^unaL Jufv tMK. ISfMI. '' 'W/ ' 


flteport bV tWeer of the 

• Cholera in ]^glidi:d dunng . ■ 


Board oo. 
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Tn the report; of pit Tuberculosis 

a i ready refeiiresi we set 




, A# V iji>t>isiits 


‘*7. of every jSSIaso in tlm 

udder shell compulsory, under penalty, 6ii tho owners 

of all eowS^ whether in private dairies or those of whlcli tho 
milk is oflTei^d for sale. < 

“8. We recommend that iSor the purpase of excluding from 
tlif‘ir districts the milk of cows aflected with tuberculosis of tlio 


udder, or eswbiting clinical symptoms of the disease, local 
authoritie^s should be given powers somowliat similar to^thoso 
of sections 24-27 of the Olasgowo Police { Aniendnieut) Act, witli 
power to slaughter such cows subject to compensation under the 
conditidbs named in the report. 

9. ”We also recommend that poNvers, shall be given to local 
authoritiein to take samples and make analyses from time to time 
of tlie milk produetjd or sold in their districts, and that milk 
vendors shall be required to supply suflicient information aS to 
the sources from which their milk is derived. 

‘•At ports where milk and milk products are received from 
foreign countries, any costs that may Ix^ thus incurred in their 
examination shall be borne by the importers. 


** E, — CowMiLD.s, DvitKs, 6:c. 

“10. We recommend that the Local Government Board be 
empowered to requin; local authoritifs to adopt regulatiohs us 
to dairies, cowsheds, ^kc., where that slmll be found not W have 
been done already. ^ 

“ IL That in future no cowshed, byre, or shjppon, other than. 
thosO' ^d#ad^ registered, sliall be permitted or registered in 
urbali^^it^ricts within 100 feet of any dwelling-house; and that 
the cHil^^tlnnance of any one already existing shall W ordered 
on either of the medical officer of health that it is 

healtli of human beings residing hear it, or of 
the inspector that it is not a place wherein cow^ 

oughtMW||i^ for the purpose of milk supply, and that it is 
.made $o« 

“ of the attached cowsheds that shall 

of«a dailry in a populous place, whether 
teclinically the future shidl include tlie follow- 
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cohi^ts os' i^|pii:<^^'| of 

to ^JOO feet for yar^ 

to the average v<rcij§;ht<rfil#i#mj^^^ ^ 
floor jvpaeo of 50 feet to ieaclr’a^^i^beaat. 

Jiglit and ventiUition. ,„''''-i' 

. ^*$^Jule we have pre^cril^^d a luinimum enfeij^ cil^tents and 
tlcRS^r apace witllou^ mentioning definite dintewoi^f ^ffectiiii^ 
yeittllation and lighting, we are di^tiiictly of opwobt^iat the.-*' 
lU'C^wy far the iimst inij^ortant. and that requirc^tbenW as Uy 
cubic and floor tiro mainly of value as tending:,||^.|j^ulitate 
lulcimate inovonmni of air. ^' :} V 

Existing co\vflho<ls should lie ohliged to conforni' j»r<‘- 
scribed regulations within iv period of twelve months from tlie 
time of the regulations coming into for(‘<‘. . r 

** 13, The same conditions tis t.hos<* recommended fet populous 
places should apply to cowsh(*ds in sparsely populated places, 
except in so far us cubic .eonfenis ]u»r cow are cotioeitied ; as 
re||at*ds these cubic eontiuits, sueli sj^ice per cow should be pro- 
vided as would, in view of the surrouiuling circumstan<^» secure 
reascmable ventilation ^^ithout draught. But the-pbyeical cir- 
cumstances prevailing in ditferent localities being ^o ys^ns, we 
do not find it practicable to prescribe uniform minioici|^J^uire- 
ments in this respect. . 

**14. We recommend that w here cows housed in O^iSJstrict 
supply milk to another district, the load authonty^^,l|te. dis- 
trict which the cows aie housed shall be 
requiriskl, to supply to the l<x*al authority of irt 

wtiidhtthe milk is sold or consuiuoil full informationl^ii^ 
nary; Sports regarding the condition of the &c., 

whi^jfe ilt© milk is drawn. Where the local ont^ 

'dl&satisiicd with the reports so obtoQlBf^tJmtr^may 
Local Government. Board, with a 

and report being made. ^ , / v' 

OF Bovine 

** that fiends be of 

ihe in England of the 

^^aerinaTy olV^fe Privy ' Cep^ for 


** 

le 
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the preparatioa of 
U* t uoouraged ^ 
supply of 
burgeou'iUdt 
“ Theaoi < 


C50fl 



And that stockowners 
> gratuitous 

«up|diod lo»nly tx!^ O^^raias wil I 

'Isolate reacting 

to be tested shall bo 

coAditions, aud more that 

» " |diE|i^«nt air space, vcnUlation, and light bop^li^ded 
ijEJ the buildings occupied by thf^ animals. 

** 16 * 18 S ?0 r^commomJ that the Board of Agriculture 
IjindandSfeotltoci and the \'eteriiiary Departmenl of the JPriyy 
CU>uncU in Ireland undertake tlio circulation among agrieuHural 
societies of ijistructiom for the projan* use of the tuborculmdo^t? 
with explaUAtion of the Bignificance of reaction, aud direct^s 
for eflboOive isolation of reacting aninmls. 


Veoktaulks Ayi> Km; IT. 

Th^>i^^|gii^ of, decay in fruit and vege tables aii? su®Cteh^||ly 
aji[»arou^>,^t to require descripti(ui, and in condemning. %ny 
w Iudh!ih||#"d^cayed, the ins]>ector must use his own judgli^^f 
or, if doubt, appeal to tlie Moilical Officer of Hei8|r3r 
guidan^ 'As a rule the public are capable of protectihj^'i^ll^ 

selves.: -k^r’ 

ThbdA^l^or Arising from the consumption of decay ^ 
the ^ai^rnf young children, is a serious one, 6wi^fv!|^v:;^e 
tend'lll^jl.hAS to cause diarrhoea. ' ’ 



Cork, Breai}, and Ftoua. 

of the wholesoslfbness of com, bread, or KoAr, is 
be decided by the Medical OfSeer m Health or 
inspector's duty to submit AAtbples of any of 
‘ he |mve reason to Iwpecl that they are 
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Tins W pretsBw to origiiwlitj-, aad i« raoiwly 

iiit.ndwl «8ik|libirt#iui tominariiiod form of tho iimiaTOl AflW 
<)t Ikhs^J Goveruiuetit Board! Ordem aaa 

raii'la whilst ilispectorh Df nuisaucf Hihi-octly or indirwcdy. 

The btvdft of 4*^ tho Bubfic Health Act of 1875, 

in tho ludiv, Ih 000 ^ueii*ce of clauses in that Art has been follow^ } 
1 1 rt* and thOfO olanaes have b< « u Marrau^^od, and all amending 
( I luses fr<iSetibee<inent Public lb alth Lius have been inserted 
ill I heir ap|J*OpyiatO plaros , the ri^on j]nj)fOtjuit clauses and 
iM» mojnand# have been qiioied in full, iiul otlurs epitomised; 
su h notes only as were absolutely luctyiiy t<» illustrate the 
operation of the clauses ami (In ju utiu followed by Sanitary 
A u ( hontieS have been addetl 

I lie Loicsal Ooverwnejit Art, l^‘l, ntn\»H spetul not ice at 
11 m end of the appendix It will bi notKul tliat the newly 
iM ited Paittlh Couuuh Iuim (utun ?tniriry ix^weiK, not the 
b 1 st impoHantof winch i» tbi jowM of ipp» il to the Oounty 
( juncil^ if the Sanitary A it) ^»rii> huouI 1 i ul to uiny out their 
»bliXations under the sinatai \ \f is . # t 

lieodacs who seek a mum lull ami < /mpkt* <*xponiuou of the 
Public Health Acts aie n lured to tlo w. P kaowu works of 
(rieH) Lwmley, and trom whali the greater part of 

the notes in this appendix has ij» » u lolb « tf d 

The following abbrevmtioui ueusul , 

Jlodical Offuer of lldlth , L A , I.ocal AuthorMarj 
S.A., toltary Authority , L O B , hoial (h>vernment Board. ^ 




E 
191 ) 

Burvey^j 
in 

L.G R, 
tionate 0: 

So Si 



of Inspector of Nuisances* 

Authority is required (P.II.A., 189, 190, and P H ^ 
inspector of nuisanceB, who may also be the 
?er la given at the same time for the same 
more districts with the sanction of the 
to andt .arrangements as to salary, propor- 
shall by ord4Wf prescribe, 

I giren to c|»nty ^ 



1!71 


APfEN’DIX. 


-ijjfioint a county sanitary inspector or inspector of nui^anres, 
although this course Cheops thM ofie instance, be^^n adop t( d. 

Unoer {nmroe no quahtii^a- 

tion is demiMPldlMfor ibis olBee : but in me Is»udon Act of 1 Mi 1 
(108 id*J^it?slsM4own that every \ 

Appointed nil ;er the iksfe 4fy oC JEn^aary one t})au8.iii(i 
eighthuudiirsd iMid ninety 4ive shall be holder etaSibeilds^ such Ixxiy 
Hs the Local Govenuuent llo^ird may Iram time tp tbue aj^j^ro^e, tiiat li«‘ 
has by ehawo hminelf competent for er i>hall h,i < 

been, during the IhicoronMocuttve ycarb preceding tbs year rme thoits.ijiil 
e:^ht htindi^ un<i niticty'lne, a Kaniun' inspector or limector o£ unit'd tu « s 
ot a district tu Ixmdou, oi ot tirlmn natiilary disinot ottt of 
cootaiuliig acooiilin;? tt» tlu* l.tHt pnhU'ihcU < onsite a popujat^omof not K^i 
than twenty thouhau<l inhuhiUut*^ ’ 

Cttndi<lalP8 for appoint in outs in Kondon are fiosr^ called upon 
to produce the (’(Mtifuuti' of the Sanpaiy Inspectors* Kxainin- 
atiou Hoard, which r(Mjuii**s ii inoie e\temiod curticulum tlim 
heretofore* 

Duties — ^Tho L.G.R iu an order dated March 23rd, 1891, h © 
dehuitely preseribt <1 the duties o* inspectors of nuisaaces uuch r 
the various Hnhlu Jlealili Acts vNliuh is here appended 

1. He sludl pel liJi ni, i it)u i uiid< i i li» special directiona of the Sanit try 
Authority* or (nu fur autnonsjil tin sauitary AuthoJU^i luidei tie 
direcUoiib ot the M un.il 0!l\<(t «d lie lUli* or* lu oases where no sikIi 
directions are uquirt^l, vitliout K diie^tibm', all the duties specury 
tnt potted upon uu r i«t Nni>n» <.s l*\ The Public Health Act, 1^7 >, 

or by any othta Motuu ot M.itut*'', oi lo the Onlers of the local Gov tin* 
nietit Hoard* so lar ,*s tin ^.unt applv lo lu's office 

He shall atUnd all <»t tiu Sanitary Authority whexv ‘■o 

TCipiired, 

** 3. He shall hy in>|K < tioii of the 1 M-tro t. l»oth systematically at cert un 
periods, and at iiitei \ .ds as oi lo ritpnrc, keep huusolf fUlormeJ m 

respect ol the uuisauo^ s v thcu'iu iluvt usiiure abs^utoUiL 

**4. On rectiMu^ notm* ut tlu cMuteme of any iiuisaiu>$i the 

District, or of the biciuh of *in> l>\i laws or regalatioua madu by tne 
8auitary Authotity lor the bup|>re^shtu of nuimuices, hu sba% Jia Uarb <i'i 
praot&oable* ximt the siK)t, au<i lut^uire luto .nuch allagad UtihmaO OV bre>k^h 
of tiyo«law9 or i-ogulations ? / 

H© ahall rcqwit to ilio Knutaiy Authority any Itoaihiiur dSonsn c 
brnriusaaea, trades, or manufaciotios c^tabhbhod within the XKshrlut^ and the 
hraiiah or non-observance of any h>e Jaws or regulaUona tnadu jn^pect of 

£b Ohi^ report to the Sanitary Authority uiy doUO to any 

worl^^ Witter supidy, or other works belonging to thet% aMe^^y 
of neglkeut waste of water supphod by tbinn;, ^ hy 

gas, filth, of water used for domealic . 

‘"7. tfr*-ljlli|dt ftum time to time, and foiihwi^ il|^;#mpbitnt, vi‘»it 
and inspaot'lm^ibupa and places kept orWiaad for til^ fifapkihi^ or «tale 
of butcheia*^ lia^J|tUUltry]i^£Uh, fruit, flour, nulk, 

or any other ailiuK to WhiiCh^the provQoni of tV l>u\lic Health Act, 
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in this behalf ahall anplj» and examine any animal, carcase, meat, 
j Multry. game, Heeb, ^h, lmL jyeg^(tahlM>/oem^ breatli, flour, milk, or 
tinT article as af ^ f And in case any such 
7ittM;lo appear to t^i^.axid to be uutit 

lor such fooil,^ 

P( 0 've<iu)^aas^#; 1 itt 'llpSIOhMia^ with by a 

.Li tict ; Provi^i^ fh Asy <5W« fiif dhttbt Arfsiflg niidey thhr clause^ he 
-h.ill repoi^ thAflP^ of with tho ylew of 

oliiaining ^ ' 

‘ 8. He shftljl^C^F^ And aA diteoted by the Sanitaiy ^nthnvitF. procure 
t!iil submit EsihpA of fbod^ drink, or drugs suapected to be adulterated, 
u> U‘ anajyaed |»y the analyat appointed under *The Sale of Food and 
l>riig!!; Act, Upon receiving a certificate stating that the articles 

« 1 tood, dnnk| 0^ drain »re adulterated, ctmim a complaint to be made, and 
the otber bMp^ditigs prescribed by tliat ^\ct. 

" 1).* He ahali ^ve iinmbdiate notice to the Medical Officer of Health of 
1 lie CKicurretiee Within the Hiatrict of any c«»iitagioiis, infectioua, or epidemio 
;; •iWKi; and whenever it appciira to him Unit the intervention of such 
Mihccr is iiecessairy in conse<iueuce of the existence of any nuUance Itijttcious 
to liealtb, or olany overcrowding in a house, ho shall forthwith inform the 
M • tlical Officer of Health thei cot. < 

“10. He’S^h subject to the directions of* the Samtary Authority^ 
attend to the tUatnictiona of the Medical Olhcer of Health with reapeefe to 
any measures which can he lawfully taken hy an Inspector of Kuisanecs 
under The Fflblio Health Act, IHT*"*, or under any other vStatute or 
>t.itutes, for preventing the spread of any contaguius, inh ctious, or epidemic 
I i i-case of a oan^rous character. ^ 

“11. He ahati entfif fnniiday to day, in a book to be proviilcd by the 
'^anitary Authority^ particulars of iiis uispcotions ami of tlio action taken 
i'> him in the execution of his duties, lit* shall also keep a W>k or booka^ 
fo be provided by the Sanitary Authority, so nrrangiMl an to form, ns far 
a*- {>os!(ibtsv a Continuous record of th»' sanitary con. Ijtion of each of the 
j M'lniacs in resijfCfc of which any action lias h< cn t.ikcn under The Fublio 
Health Act, llo?5j|or under any other Statute r.r Statute.^, and ehall keep 
jiny other ayatcmatic records that the Samlary Antlojrity may retjuirc.' 

“ 12. He ehAll At all rcasouahlc times, when apfdicd br> by the M^lcat 

< *t beer of Health, produce to him his hooks, or any of them, and retuler to 
nun Bueii iAfortnatlcm as he may be able bi furni»h with reapoet to any 
matter id, Which the duties of Inspector oi >»nisanc< s relate. 

“13» HFAhAlt, if dircctetl by tlus Sanitary Authority to do m, BUperin- 
tciwi aril;lb^'te,Hie due exeirution of all works wliich may bo tt^crtaken 
under for the auppression or removal of nuiaanh^ within 

I he ‘ ^ ^ ^4 

if directed by the Sanitary Authority to do eo, act as 

< ‘fficer jof Authority as Local Authority iincfer the Contagion » 

1 > i - 1 8B6, and any Orders or Ilegnlationa mAdo'tfiere- 

“ 15V apeciflcally provided for in thl« Order, he shall 
the laWfnI orders and directions of the inkinitary 
Authority| li^^ypM«^ ^ the Local Oovernment Hoard which may be 
tercafWr office. ** 

It is to of tontireis attached to the 
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oflTioe of inspector of nuiSAnces^ Aud thafcj except for the contri^ 
butioii of^a eupe^miuu 

Wre rogniated further by ilie varion-? 

AotJI'df^arpAthont, the material clauses ef set our 

ittiift with such coninienta as appear with 

Health Act, 1875^ • ' 

BlOttNlTiONS.-'*** Street’ itiolitiIe« any highway (uojt tllftil ,4 tarppike 
rpad), an«l any piiblin hrhlgu {not l>ei»g «a county briaXa); 
lane, footway, square, court, alley or pamgc, whether ‘^thOtOUghfarfi 
or. not " * 

“‘HouBoMncluilns schools, also faefcont's anti other hiiitran|^ In which 
mo# than twenty persons are ernployetl * at one timeu . 

'^^^raifi^ means any drain of and used for the dralha^ 
ottljfi dr pfcnuaeB within '‘the Kamc curtdairt*, and inaoO ittjn^y for tine 
pnr|MM6 or eominuriicatiug thcrofroin with a cesspool 
for dnilnago, or with n seivcr into wduch the drainage of two or in oie 
btttldlnp Or prcnuHCh occiipuMl by ditlerrnt persons is V 

** *^ww' luclndcs sew'ors and dnunsof evo^ descriptioUf Otocj^ drainn 
to wWh the word ‘drain* Interpreted as aforcsai{^ np|ili#»'aim except 
drains ■vested in or under the control (►f any authority ha manage- 
tneni of roads uud not Iwing a hujal authoiity under this Aet^v^ < 
***8lattghter-houso ' includcH the Imilduigs and places ci##X08ly called 
sUttShterdiOMseS and knackers’ yard^, ami anv building or for 

slaughtering cattle, hors or animals of any ucscriptioA fioir ; 

The IMLL. Act, 1801, adds to the defil^oS^iW street 
the words ^^whetliur or not there are houses in 4dici|i:^|;jitreet ; ” 
it does not limit the number of persons to be a 

house; and it further states that *‘the express}o^^s5‘)||^ 
and * house respectively include tlie curtilage or 

hpuae wholly or partly er«?ctcil under staUitoiy 
J^^lage is delined as a “court yard, baeksiw^ of 
' ' "^^ingnear to a dwolling-houso** ( 

raised as to whotlier a number of imM^^yarcls 
doors though separated by wdl^, 
i^re within the same curtUage ^ 
ce in connection w^th the di 
er j and is further aSected 
.Ota Amendment Act wls^. 



•Tile 
1S78, 101.) 



Actfc 



6AKITARY AUniORlTIItS. 


“ 1 Wliw two or mofro liORAefMcmgjxilt own<»r^ are • < n- 

M UhI ykith a i^ubbc «e#«r>y ||{^ »» opplimitoji nu»v 

i 01 t/le Miwler Mh (rolatint? 

0 iunv]»lf«m3 W liftthority nmv 

( >V ( I tm} ^ inoler t ho 

1 twoiH eo»f«trrm/|ir$Mw^^ of bmwta 

lit sueh 6hamip|p^p^#i^ lil^ Mt bo mIM Vy m {\n 

iFi of diapa^^Wf 

‘ 2 SuoK )^oc(»rom mtoiitmrily or moy^ki <Mb.rM hv 

Uio urt«ao i|f||KrMVi*m6nt oxpona^tt undor tho Nhlio 

II* ilth ActVii^tt^ybOiNkJOYeiPWi ooGOwHogly. 

“3. FottbomroO^ o^pi-e^islon ‘dritlo* litelwlw a 

ilnnii uw3<J for Ibo oiuituige of morr^tlmii pno huildmg.** 

Furth<?lr <io^|tUtioit8 whieli affect *»‘initai 7 inspoctors ar© tO be 
found in the^lwtiry and AVork*<liop A<t<j •- 
“ The oJrpiYa^lOli ‘rotai! bakehouM wo uis an\ hakchou^eor |4aco the} , 

^ oh hiaoaiti^ orwnfeetionery })ake<l new Iiu h are wot *^*>hl w holesAb but by i s. 

M t til m ro^toibiop or pbiee ocVu|m <} t(>^( i h* i w it )> hxm )i ImUel^outHk ^hKw 

wot a fnotory WHhiii the nuMnui/ ot tho A<t of IsTH Kot tt>mobi(lo] ii, 
i\ Wkohoufi© nrhiol^ a faaon ,t • , m wfio }i m*>lui jMrni r iH omployoif/’ ,*o 
‘ The eaiptormon ‘o^bptt’ in th< Pu}*Ii< Ihaltb \< tv and in tina Ant afiaU 

f »i tlie pmi;»oror of the e\f»c«tnm of t!o»m Ai ts iiol of tlim A« t inoludo Ally f» || \ ^ , 
htub or riKSeptaiUi fm tin d« posit of avlu s, f,i t \l jnain r> or icfuiK). 1 1 

ThisieAtK luJditional dchnitifMi m the Ttililic Hc.ilfJi Ainenib 
njcnt A'ct^ J8S1* and has rcUruin fji sn turns *r>, .10,^ 40^ 41, 
bl cf 46ff oit the Puldn Health Ait > .^le next Acctioa 
t this appendix. 

‘ DiC explWahm ‘aanttau < onnioo mdul nniul watir^loaeis, 1* II A A. 
t puvjeff, ashpit K i»uiut\*llor III ilti /oijwniniu.^’ U. 

'riuaiaanew dofimtion utul evtnnnU loincnidit. 

Hie defbiHlon of iho term '*ownfi ’ is of fmat ifnj»/i(iu»o c. Ip the 
I U A., Aiwl its ainoiolin^' \as roti<< lo owiois may bo aersefl 
f{^ir Agouti OL pet viiv uIk* tie i* * ipt > ioi r«*iit, anil thla ia 

usiially fhoiBOBi <joa\enH lit < ouM^ t/» fun ».« «*vinf7, ni caaeA taken 

nmJer the H.W.C. A<t, iHOn, nma, h ovmo luv ,it h.iht A twenty-oim 

3oaiA* imw^t in the piopiii\,Mtn ih*>ii^di in imi^ lia\e leAWkl It 4nd * 

I aimotoj|>(;er thereon. 


aro at(P^ 

Th««i^ 
am lu^ive?,. 


Sanitary Authorities. 

}■ ’■ , 

i 0 f Spnitary Autbontics now recogniaed byStatnt© 
Municipal Boroughs; ( 2 ) Urban District 
iJEtmal District Councils ; and ( 4 ) Port Sanitary 

Public Health Act, Sectiotis 54 2 p K \ , 

iPWtwt ttwTd^finitiOa of the varioua authorities '> 
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who are entrusted with thf carrying out of its provisions. By 
Uiose sectioiw erf Wales (excepting tho 

metropolis^ if Solitary di^tnctH. 

r;.A.. As of a mimi- 

894. mavoTi aldeWotfd, 'SSJ^ittr^eases, act tn;; 

by '^,|i^^dih^'cotttmue to bo tba'urbib''^3fti^ir^^ all 

urbii^liiiinitiry districts are now govetwed W 0p|)a3l District 

coimdilsu' .V V';", • 

RuM districts, which were proviousljr jj^vafbed by tbo 
guardians of the poor aclin»( as rural sanitary authoritios, are 
now governed h\ Rural District Councils to whom are t Ti 
trusted the admitiist ration of the sanitary ^ts./';Xn addition lo 
this re arrangetiient of authorities, and, in certain dises, re-ad ju^t 
merit of l)oundari«‘S. the Act creates new authorities m tlio sii.ip** 

of Parish Councils to wlioiu are uIho entrul^ad Oeitam sanitary 
powers (see pfi. 329-332), 

A further distinction Ims been made by th# lA>oai Oovcrnrnent 
Act of 18^8 h\’ which certain sanitary powers aro given to th»‘ 
County Councils vitli re]u:ard to ilie api>oiijtujmit of nmdical 

otKcers of health fur tlie county, and to tho payment of district 
mc^iical ofiicers of health, and further they may cause a repre- 
sentation to he made (‘uffcundin^ any district in thecdUpty to the 
if the pro\ isions of the ruhltc Health Act are not properly 
enforced thendn. C’ounty (\Hineii.s are also jjtveu consideraide 
powers under tin Isulatnm Ifosfdtals Act, 1893, and, as apiua) 
authorities, by the Local (Government Act. 1894 ^sce p, 329d< 

The Metropolis is a county hv itself, and a governed in 
this matter by tin* s[UM*iMl Acts relating to its vestfkaabddh^triet 
boards, which are fully set out in Schedules A R to the 
Metropolis Management Act, with the addition, of the City 
„ of Loudon and the Local Board of Woolwigh, wli^e ^ is 

now clearly defmerl. The law of public health in 
is .frequently alluded to in this appendix, attd! ^^3lhy’ special 
i^orenpes in it are noted. 


P H A., 

11 :u. 


Sanitary Provisions. , - 


' i^itary provisions of the Act of 1373 aW Iw^ned in 
comprisf 131 sections, groitp^^ llgp^j various- 
first of these is Sewert^ ' {»j|||pBlnag’e, 
and 13-34 inclnsive.- Tto con- 

taioeS'ji^'^^;®-*^p^lly within.'the .pK^i4^’^^|pS?’«nlfveyor, 
and th«u\:^c^^^^'j[>i»^kant features 

In constdiStW'#^ daoses, atMndoit pvea to the 

d^^ons of dkin and »' ia^ver S7$), and it should bo- 
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tlTi) 

cloarly understood tliafc afl drams w^oli\ro used for more than 
one ourtUageares0W«lt|;,^l|^tj^ 19 of tho 

A mending Aot 0f: tiO;tamuterpre > 
tation, that operation; 

and that It^ h 

thi) odimmott' drain housen 

Iniviug sepai^l^ wkysids) upon private land, sinoe,in the evc*nt, 
of it being nai^asary to examiite their sewer, they would 
couipelled Ip upon private proprty, «nd would probably 
Ui exposed io a demand for cotnpen^ation for so doing. 

Ill theS)ie|l|!O^U8> and in at least one provincial town (B^ing) 
tlie difficuUi is paet ^7 permitting the drainage of suoli a row^of 
houses to be efiected by a cofnbiried operation; this or some 
similar proviflidli is urgently needf^d in tho general law. 

The sewera^ with certain special exceptions, being tl»o property 
of the L.A., whetherluade or purchased by tluun, they are bound 
to provide efScient sewers and to k<H*p tls ni in repair ; and they 
must purify their sewaget before discharging it into any Natural 
stream, a provision which will n*oeive further notice when the 
Uiverg^ Boljlutiou Act is tr<‘ated of (j>. .‘1 1 9). 1 wers are also given i; 1*. 
for the C0nftttn<5tion of works, ifcc., for^he treatment and disposal 
of sewage witih certain restrictiotis, and sijbjrct to an enquiry by 
the the system of Hcjwers nmst bo properly constructed, 

ventilated^. cleansed and covered, un<l niusi not he allowed to 
tiocome a nuisance or jnjufitm> to healfh 

Owners or occupiers of jm miM ^ an eniitled to (jai'fy drains P, 1 1 
into the public sewesr aft(*r notice and on conijiliance with the regu- 2i 2 
lationajof the LA.; and, ou the other hand, if therej|e a sewer 
within, dOO feet from the hiie"^ of any house, i.n , the boundary of 
the private land, the L. A., unless th»*re is already a drdr^ suffi- 
cient tor effectual drainage, may require the owner or OCCU|>ier to 
rfrain to ilio hcwct according to their dircctioha 
as riB^pfcliiaterial and levels. Further than that, if the LA. 
make in their system of Kewerage, they may adapt the* 
existii^t.j^yato drains to the new' system, and close the old 
sewer^i'ftpusea newly erected or rebuilt in urban districts must 
be satisfaction of the L.A. Tbe written per- 

mi8Si<^|^J|ip!::«^ i$ required for erecting any building 

over districts. 

infections 

The injector with respprt to these are 

laid :— ■ / 

♦There ia |^b of '*eite" except in HAVC. 

Seep. 316. " ' 
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I.A.^ 'Mf a houAa within of a local authority appears to sticti 

authority hy the report ^ uoitaDoes to l>e 

%vithout a Aod au^ ashpit 

f u riilsbed ^ap ahaU, i)y 

' pr either of 

thoIn^^^3ipt: toy reqttirc/* :' , 

**• JM not oomplmdl 

fjte ,time speoidecf in the notice^' reqairofl 

to bjl 'Ictov athl way recover in a summary- toipF-feto owner liie 
expnto incurred by them in no doing, or the same 

to private improvement expenses t j^ovk|e<t jl isater closet, 

earia^oloset or lirivy has Wu and is used, in eoii»tjKWi^ of 

two or more houses, or if in the opinion of the ]<tol a water- 

earth do«et or privy may l*e so used, they:»^;^,)Kwiuife the 
same to lie provided for each house.” ' 


\\ A. 

H.A. 

ll.A 


See extended definition of an ashpit^ p, 277. • /i^'t r 
By thi« section, a Local Authority may i^qtiire 
to be substituted for a pri \7 if the latter is opin 

insufficient, but they cannot pass a general order ; must 

bo reported and considered on its nx'rifca. In tbw ^itlteotion it 


hoa also lieen ludd that one privy is sufficient for tiiro bouses. 

» The following section provides that, with the of the 

L.A., an earth-closet tuay he substituted for a waforjOjto^t ; and 
an eatth-closet is further defined as ‘‘any place for ^^/f^ption 
and deodorisation of hecal matter constructed fo tbo4ifet|toction 
oftheLA.^^ ^ 

f The next section refers to the provision of pri 

accommodStion for factories, but the duty of this 

case, asM^ed to tlie surveyor. In connection wi^w^f pro- 

A., vision, tno twenty-second section of the Publib;Hl^P^^ Acts 
Amendment Act, should be reml, as, wherever 
adopted, the earlier section has been superseded It ia 

a« follows:— . ' 

Bywy, building, useil as a workshop or 

employed or iutendod to Ih; employu^b fo. 

«rect«d before or after the adoption ^ of Act 

shall be provided with sufficient totd 
of saaita;^ conveniences, having of 

ia or iu attendance at such 

persoio||!^^Mm^.j|i^^ or in 

sttrvey<3^^&|^;i^^ 'of 'this the 

case of written 

notice, such 


Id in or iu attendance at such btdniihk^ 
are em^oyed, or 

p^^&biiii aiithoh^ 
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alterations ftn<1 th«fom tie to gt^e su^h auffuii nt» 

M iUble« aiHl proper 


Any petnon 


M i to A flatly 
4 \V hero 
Ui ilih Aut« l|! 




utitue 

ijk^m§ imw poun<ia, 


^h» Tubluj 


Tills ^ idtepktHl hf mnX nnilioiifekjit 

1 he m wiyfcliig oat tJ^s $ecUott k itnpasad tpon the 
sui \ eror, ajtott tha ui«puotor of naisaacos. 

With lootfok^ shoald edso be read the third aud iibtuth 
SKtio«9<^tha littOtopy Act, 18715 ^ 

“ \ facttH^llmd be b«pt in a cleanly s>tdto an<l fiee fiom eiRayia aweint' V J‘^“S ' 
from any Water Uoset, earth prny, iirinah nr other nm^untf 

' * A fact^ H^y not be so ovc ri ro\f tk <1 h hih work la cArn6<l on thereJit a<i 
to Im> dangerons or injfanoua to the health of the } f nsoiiH t rti| loyed therein, 
an«i »ha)l he e^ntlUied in auch a inanmr as to nudfr haunirHa, so fares 
prafluable# all the gases, \a|K)nrs dust or other nnpuritirH? genemted m 
the co&rea of die liuuinfaituring piocess or hAn<lirraic rarneu on therein 
that hiuy belld^rtoiie to health 

‘*A hft which tlure ih a iontrawnlion of this secUoKI shall be 

derine*) iKditelbehept in coiifoniuty with this \ct 

Wherett eppeare to aw insptctoi nu h i this A( t tlint any act, neglfH t, 1 , IS/^n ^ 
or d«*fan{tli^ rofi^W to any dram, w itf r < lyse ten ll» <.Um< t privy, ashpit, 
water ehpp^ WelsanCe or otlur matt< r in a f i ior\ or wi ikahop is pwikish 
aide or renMtlK^ ibder the law r< luting to pui iic lualtU, but not under 
this Aet^ tl^ Ipi^ctor fhatl jb,i\c luti < in writing of siKh act, neglect, or 
di^anltyldwieititary auth( ntv mwhmf diMtn t tin fiu tory or worfiqillOp 
IS Mioiiie^ iMid It shall lie tiie duty of the Authority to make snen 

j iKj airy inns subject of tin iioti ( uni tab siuh aciioit therootti as to 

that atttnndty may seem propt r Inr th< purpr s« of « nfordng the law, 

‘♦An inspector, under this Act nu>, tor Mu purpose of this seodon, 
take wUh^mm into a factory or woikslnp a imdical ofhoSS of hSatth, 
uQspepIqr w nuisances, or otlu r othcer of till b mituiy authonty.^ 

f 

tCKillifcki section provides tint any UrbanfJjA. ipky provide r HA , 
publla^pniiyenienccs, niinals Ac , and by the provMgna nf th< i** 
ruti|k^^ih Acts Amendment A(t, 20, 21, tbei jUA »i**y 
waliMfeyiPiber of regulations rc'-pfcting such ptacesi both as “ " 


and management 

that the L. A. shall provide for the profu r P If A , 
water-closets, earth closets, pnvies, ashpits, 

the action to b#taken in the event of a 
Above being reported to the £1 A, 

Ott #>y fwrKm to a local anibority, stating P If A , 

that any pfiry, ashpit or cesspool on or 41. 
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to ftpy prenii»s« within their di«tmt u ^ nawaace or mjurifiUA to- 
hmiih (hut not othorime), hiciU antSn^ty^ may* by writing, em|Hjwer 
tlicir Hurveyor houra’ wntt^'u 

nr)t,i(',o to %m, I'sOtoergenoy wit’nou* 

notic<^, Ui and cauBo t;,^ 

Kronnd earth’Clo’^*'\ 

hi %idjntt6, pnv\, 

'axkmlnatl^m w !>■ 

MhHll^^'ihe grotind to be oloa^, and M'f g<>u.! 

HH Mt and the ^xpetmn of tlie hv ih* 

looid jintficndty. If the drain, wafc4r*cl<^f^ ashpit or 

ceaei^l on examination appear to be in bad oai|d|Llt%^ lOr to refpiin 
alteration or anienrlnn^nt, tne local autlmrity shall eaiisc notu t 

inn^ting to lie given to tbo owner or occupier of the jff^ihiees re<]uiuii- 
hith forthwith or within a reaaotmble time the«^tl^ ipe^ed ^ do tfo^ 
neoeasary worhs ; and if such notice is not complied Wii% l^e person to 
whom it iff given shul) he liable to a penalty not exceetfihg nhillingH for 
every day during which ho conUnuce to make defe^Tt; jand the loml 
authority may, if tliey think lit, execute aiich worka^ and tni^ recover in a 
summary nianner trom the owner the expenaea incurred by them in ko 
doing, or may by order declare the aamo to bc ptivat*' improvement 
cxpcuHca.” • 

This aoctiori is of iinpf»riance to tho sanitary itxsp^otor, and in 
carrying out its j>n>vi,sn»ns it is itiost essential that bo should 
obtain tho proper cousi iit of his coairnitU»e or boardi and, if 
emergency is declared, it. should ho expressly .stated in 
wTiting. An inspooior should bo careful tvheiy the words, 
‘‘injurious to health,” an» used tliat injury ^fjau bediroved, in 
having been held by inagistrales that ‘‘ injurious'^ meant that au 
injury has been doiui, not. that it may occur. iV",jB,^*^ere is no 
ilecision of a higher court to tiiis eli'cct. .l • 

ll.A. A In connection with privy and ashpit nuisan^^ ,the new 
provisioti in the IMI.A.A., 21, is of great value aniJ jj(|aportance 
in those urban districts where it has hei n adopted (itli^Uot be 
« adopted by rural authorities). It reads as lulJow^ ; 

II. A, A., ” b Where any portion of a room extendB immediate^ privy 

4. (not bvUigia water closft or earth clwet), or immediately Over l^y'ipeBafiooh 
nuddtn^ or a^ih^ut, that room, whether built l>ofore or of 

thls^ ltmrl of this Act, shall not he occupied as a 

pl^^ ^ WorkrooiUi or place of habitual employment of in any 

trade,. or business during any portion ol 
^r«on who after the expiration of oiw moi^ 
adop(^'^/tbis part of this Act, and after notice 
rity ^ thin seven days, so occupies, and any perao^ rthifers to 

l>e »wih |pom, ahail be liable to a pehal|^l|f^^M 

fortyiiUtti^iKl^a^toadmly penalty not exceedii^^ 

The 4e£afid. ani%'. «it(i''ii^^^^£'aiovabie. 

receptacle 
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‘JS3 

« 

Tlie dutifs of an ioRpeotof.of Jiuwanees, in towns oontamin^ 
much old pmperty 11^4 under llicsc pro- 

viFiiona roust bo occupied 

ith a oxisb and 

he will do fSicoplaolcs, 

and, as far the 

Sections 4f:w4sM3 ttio EltA., deal WMv seaveng- 

ing nn4^ but on}y „43, 47^ 4^, 4^, mi ^ require 

special notfi^'h^ ^ 

“ If a iocai au^ofity who have tliomaolvos luidertaken or oontmeted foi r 1 1 \ 
the removid oC house mu«e from premwe^» or tne oloansiu^ of earth^Cloiiets. 4 i. 
privies* aahnihi; i^d ceftSpooU fait, without reaaouabto excuse, after notice 
in writing mm ^e oocupier of any houae within thoir diatriet requiring 
them to remove any bouse refuse or’to i^leanso any earth-cloaet, privy, ash- 
]Mi or ceaapool belonging to such houMe or used by the occuptera thereof, to 
cause the aAtue^tobe removed or ('loansod, as the ctise may be, within seven 
days, the authority shall lie liable to piy to the occupier of such houar 
a penalty not exceeding five shillings for evqrj' day during which auch 
default cott^noet after the expiration of the said pori^nl.” 

notice in writing’’ dots not mean notice given 
to the lnS|ieQtori but addrcssi-d to the L,A. through their clerk 
or at their offices. 

Ky Section 47 it is unlawful iu an urban dintriot pH A , 

1. To keepawine in any dwelling-bousc, or so n« to he a nuieancOr 

*‘2, To inner any waste water to reiiitdn within any dwelUngdiOUK 
for twenl^''four hours after written notice from the urban authority. 

*'li. To allow the contents of any w ater elosr t, privy or cessyiool to over- 
flow or loak therefrom.'' 

In this section no proof of injury to healili ia requited, and 
action roust be taken against the ocenpir'r; the owner is not 
mentioned* 

The 44th section, though not roforring to an inspector of J* If A , 
nuisaiic^ is important with regard to bye-laws*; and is furthc?* ‘f i 
suppleillp^ted by section 2d of the Public Health Acta Amend- 1* H A 
raentj A^sil^W is partly urban and partly rural in its operation. 

sections power is graiiti*d to make bye-law.s, 
the duties of cleansing footpaths, 
refuse, and cleansing privies, drc., when sucli 
dutieaij^^^iibdertaken by the L.A., and even where the L.A. 
under^p^^^MS^pye house refuse, they may impose duties in p.H \ 
connec^^^^^g^jh'^Oip the occupier. Urban authorities may -u. 

Impacting the hours ^for removal of 
manure. demising in case any 

be spilled*" ■ 
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1 he remainmg aectiott* of pprtSon of the Act are 
in full ; — . ' 


appended 


of H!i. h 

of to iipr>oaf jum 

to an jortUt* fthoutd not ta clean hu^:^ 

»nc!||wp^ or open diteht mn^^or or otlx^r 

•tri^^^''Mrorkfi at may appear to aneli. and such 

cjaftilmar bmdng the partiee, <jr eir^r/eln i®^ bf any oim 

<aMtm io^&pp(i^r, may make auch owWwith ' f 

tjieurnrks, and the pertann by whom the luitne t^nd by 

w^om and In what proportions the coat of auch paid, and 

also a {9 to the amount thereof, aii<) the time ami nab^ ififf n^*^en as to 
auoh coart may «erm rcanfui able. ' I ' 

** 41>» Where iu any nrhan district it apiicara to the ii)t]^*tofof nutsaneeH 
that any accnniulation of manure, diin^;, w>d or ^Uh W ot^lt^iofrensite or 
noxioua matter ou^ht to be removed, be eball |rivc nolioo ^ jicriwm to 
whom the aarac belong.s, ‘or t4» the occupier *>f the piemiM ^nereon it 
exiat^» to remove the Bume ; ami if such notice is O^p^lied with 
within twenty-four hours from the Her%‘ice thereof, the inai;iuiw» dung, sod 
or lilU) or matter referred to siiall lie veateil in amj bo a»ld dr disposed of 
by the arkui authority, ami the proceeds tiicmd sltoll bo ap^ied in pay- 
ment Of tlie expenses iiuurmd by them in the execution dl thhi section; 
and the surplus (if any) shall be paiti on demand to the owhrrdl.the matter 
removed/* , . ^ 

“ The expenses of removal by tbe urban authority of atty, it|^ accumu- 
latioPi if ami so far as they (ue not coveretl by the sale hmy bo 

recovwed by the urlwm Huthouiy m a summary manner froni person to 
wdiom the accumulation bel<u»gs, or fr(*m the occupier qI thj^ or 

(where there is no occupier) from the owner. . 

** Mh Notice iiiay la; given by any ufha/t authority (by p^l&lillfimtmunce- 
nient in the district or i>therai>e) for tlie {lerioilical remould '<9-^ or 
other refuse matter from llR*v^ s, stables or other premisf^; any 

such notice has been given any ja'ison to w|)om the ma»]ui^'^%Mi|ri;efuse 
msAter belong who fails so to remove the same, or peTndtj4|i:f||i^p^ accu- 
mulatioti, and does not continue such |ieriodicai rem0\^W|g&l|u 
as. the urban authority direct, shall l>c liable without to a 

peoui^. not exceeiling t>\eiity bhillings for each ^y. wwAif'^Mch such 

lliUhlhl^'^Or other refuse matter is permitted to accumlMal^^^?^ 

nerd no special comiaoiii ; are 

4o urban authorities. ;, ' 

over deal 

jpinotnde water supply and 
the ^tion is 43 : — 


dlsl^^ apf^kr 


of ai»(4 l^t 

of district to apfiear 

to an pr^kr should sot to 

or open ditcli, oni^iot 

stri^^im works as may appear to such, citm^ 
cdUlti'iMer bmdng the parties, ex 
of thm io apptiar, may make such order with 




ittint ^tion is 63 : — 




i^ppears to 
at a proper 


supply of t\iei^ 
• See sanitary ^lovismns ol 1894, pp. 328-831. 
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tt a cost not ezc«edii>g the »iiih<msod hf aoy local Act in foroo 

witlxm the district^ W Act bo m force at* a coat 


sMpjtlying 
k'X’led OU 
Bui^ply 


net exceeding ,1^0 tiooal Govern' 

ijK'ut Board may^, under 

authority and 

for that atif/ddntraot with iuiy ^n^alet eoiuj^uy 

supplying dletrk^/ahd water rutee^ My ^ l»t«de and 

k'x ied OU or company which tim 

8ui)ply andi^E^'j^' as if the owner or occupier of tho pr^tmiecH 
lia<i demaotM!A%|>y^^^^ were v iiltng to pay water rat^for the 

leanie, wnd tihyfdiltj^e^^ Incurred by the local authority in doing, any aucU 
M orks may in a Mumumry maimer from the owner of the 

premise^ oT % i^dhoiity be ilcclorod to lie private 

i m pro veinettj^:)e?iifMies. * 

This rural as well a.s urban clistnets. It will 

he obsery^itKit action can only be tukc^i on the report of tho 
surveyor j tho duty *>f tlie inspector of numnobs, 

in all ina^into where he finds premises witlioul a water supply, 
to report to thenurveyor. In rural districts, the two 
otlioea are^ftbn' 'com^ {aee above, section 4). Authorities 
ilill’er as tp; tfhetlier a proper supply of'Watcr refers to quality or 
only to rjuantity. 

vSectlon$;$3 to 67, and also the iiK'orporatod clauses of the 1 
Water-WOfftd CHaUges Acts, are unimportant and require Ho 
notice hh):b^;. hut imssing mention should he made of tho Fublic 
Health AVaier) Act, 1^78, which [irovich-s in its third aeotion 
that it Abtdl be the duly of every rura/ 8. A. to see that eybty 
occupi^ .dwelling-house has, within reasonable distahd^. an 
a vaiU]|^ Supply of wholesome water, suflicient for conBUOipiion 
and domestic purposes. Reports hh to these points My 

be in||pw mther the M.O.li. or the inspector* of jluisainces^ 
and hAvo power to act on such reporta 

Furi™^ij^';iA eeotion 7 of tho same Act the duty of periodical 
water supply by the officers of the authority ia 
powers of entry upon premise's ^ for saeh a 
officers, as in the Public Healtli 


IMI A., 
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wasbih^H 

4a :— '";fj 

•‘OntbeiS] 

»SeeM 


r^ the Aet is unimfiortant in ibis contj^xh 

w^itb the pollution of streanm by ga«, 
70 .mih ptUuted weliS| ,^nks, 


that within 


r.fi A., 
(is, ' £ 
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tl.4 ir district the water in any well, tiink or ciitern^ public or private, or 
vipplied from any {mblk |Hittip^ntiii need or lijkely to be u»ed by wan for 
^iniikiiig or domt^al^e or, for l^ikfootoring dtinka for the use 

Ot man, ill iio at^ch authority 

may order to rcn.fd’y 

ami. tpnk/ any pernou 

liUegeel fo";tbe aMieation Co be intemied may citio-r 

dianfift tb« ipj^kaiion or may make well, uti k. 

ciek^ ^ pump to fw fjermanvntty or t^mporaHiy ojkMfoCor the water t** U» 
ni^ ^ oeriain purpoaea only, or «nch other order $g my Appear to ttu m 
to be refjiibdte Uj prevent injury loathe health of p^reonii drinking th« 
water. « 

The court may, if they «ee fit. can.^e tlio water ootuj^lainV) of to he 
anelyaod at the ciml of the local authority applying to umkr thi» 
auction. 

*‘lf the person on vrhoin an <;idur under thla wtkn ia Ipade fnilw to 
comply with the sumo, the court tuny, on the applfcation of the h- .il 
authority, authoriM^ them to do wliatever maybe ueematj^jtilheoxe^ittnui 
tif ^h« ocdei, and any oxjX'nMoi* incurred by Uiem may no, recovered in a 
nummary rnanm r fiom thy ji^ rHon <»n w hom the ortler i« made. 

incnrif d by any rural authority iu the execution of this 
eecticiji, aud not rm/cf re<f by them as .iformild, ehall be apeofol expt:nj«e.s '* 

TJiia provision is extr'iinely import uni and req^nireu cominrnt. 
It is to ije rnitioMl ilmt u is open to any person^ aot of necixssity 
nn oOie<?r of tin? Authority, to iiuike reproseutation ; furthr r, 
it Ims hot*n Indil 70ooi.yir(tUj( (Corporation of i&riiilllghAni r. 
8haw), (hat injurious is n<»t .synonymous with diitl]geraus> hut 
tlmt it is nccessai y to prove injury ; this dilBcuIty has been dealt 
With in the corrospoiulinir dauM* of tlj‘* Public Ifealth 
Act, l{!t9), hy tlu* insemou of tho w'orda ** or dfthgerp^S af er 
“injurious,” and “or vlan;:^er ’ after “injury.” It is feuPtJier to 
he notoil that this sciiion does not provide for th0 ' Mtoply of 
water in the place of the closed well, but the premi^ wfpt then 
eoiue under sec. IMl.A.. sui/.ai. . , ' > 

Sections 71 Th deal with cellar dwelling !5J»e ipifwmpation 
of sny cellar Inalt or rebmlt since 1318 m It dwdOling, is 
absolutoiy prohibited, and no cellar can be occupied ^ jb ^mrcHin^ 
atsU unless it fulfils the f«»ilowdng requirement 

Iv lieight not less tlmu 7 feet, 3 feet being aJbbv^ tlai ground 

% of the cellar, there must b© an am 3 inches 

pm, and G inchea lielow the 

3. inuat l)e drained by a drai% below 

the 

1. Themi’t^js^: if elmetfnd '‘iH^^taBiodaHoii. 

< fm 'tmdir »By urhau 

.iwelliiii; house, ticeordiBg to th« KII.A.A., 24). 
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Ti. There must he a firejvlace and chimney; and a window at 
i* 1» s<|uaro feet in are^ ^ 0|^ 

A cellar is one piiS'iitig the 

nl’jht in it, . ' 

Tlie reguIatie^‘i^'<^^J(|^£|V|i^ IMl.A , 

in sections ^ brieJly TO M. 

iiinmarised ^ > ' 

< 'ommoa l^t^piiy-haniea ai« to he registered by tho S^A,, and 
>rn not to be ;0^;biiitees so 1 ^ they most tfe impected 

‘m fore regisd^iWtby an bfi&oer of the local authority {not nect^s- 
arijy the iiispoi^r w Auisanc&»^ irksome cases a inewbcr of thu 
I 'oiico forcejs appomted), and notice of the registration inust he 
;dij>:#‘ri to the Jiouse. , 

It is afted cdnvenienfc to appoint a prdic^^ officer ns assistant 
di pf ctor tO'pr^crve to Uie policc*a right of entry. 

The LOtli feave issiiod an important memorandum in con- 
n* i t ion with their Modd Bye laws inr (.djiutnuu Lodging-houses 
which the necessary qualifications hn» siructund fitness am 
minutely Md down, and which is here, appended ; 

*• The rtdes^vhich shonld gnirle tlie in' pi '‘iiriij: oflji'cr iu Inn cxtuuinutiiin 
el the premises may l>e thus hrietly iiulicaUMl :-~'i ho ho»**e »h<mlil jiy 
the conditloas of adjoU-sunaiiitAS n< oiJed for dHTlluigdiotti!ie« lit 
L'( iierah and (2), it Should furtlier haNe a^aiicerrunts littirig it for it* 

I purpose of receiving agiwji nmnlu r of lodjjoiM, 

“ 1. Th» liOUMi should he dry in itn foundation^, and liavoprofs»rdrttinago 
e\cter)uga«td Afkmtmg, with profmlv laid and huh^tautial paving to any 
..ita <ir yard, ahtttting on it. Itj* drains hbriuld have llunr cotmectimi* 
pi "perly lU^de* and tlwy hhonUl he trupjjtMl Inn* m cfShary, ami adequately 
A ( nt'dawd. Except the anihpqn? fnaii a pit/p rly trapped watcr'OlOffCtf 
T hf re should h© no direct comiuun n ation of i)n- drains vi-ith tho iuturler of 
: i.i houMf^ Ail waste pipes from saikw. hasin^ and n? terns should dhMiargo 
nio ihe;:opeii air over gulhcH mitMde the houMo. The soihpips sbnmd 
always efficiently ventilated, t loo-t*. or ]if ivies aa<f tha refuse 
;« u-eptagl^Cil the house shoultl be in proper sitiuiions, of*proper oohstrue- 
! .on luta sidapt^f o any scavengm anaii.eiionu that maybe in force in 
the The house slmuld have a water supply of good quality, and if 

me they should 1*6 con venumtly placed aitd of 

pioperdMMllte^^ any fouling of water. 'The walb, rdof; and 

tloofs of should be in good r»q.a»r. Inside w^alls should not Ixs 

pa])ered,:^:r|0|ojW^^ SUd Staircases tihonld poSseHS the means of complete 
ventiUtj^riMh^ adequate size, able to be opened to their full 

# xt^nt, ^^se^wltiddiri both at top and bottom. Any room for 

! <vd should txi furnislied With a special vonti 

tng a .room not liaving a window to the outer s|Vf ey«-’>i 

.f can seldom be pmper lor i^gistration. 

“ 2. the house and es«h sfetping iwujs may Is? 

wintered .t^Tlfmenslons oiMe rooms and tiior 

!\irihtKtH hic.j«iiPI|^i^vsp^:M the.amunt of ahoommcKlation nl 

,:hci- kinds, bo need for alf^cping, 

M'iu t •' TMei^.' ft! I the by windows and chinun^yh, 

ai>jc: 3*H) cubic feet will be a ptopfur standard of space to secure to f-ach 
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fu-rtnt , ; blit in ra*njr nxHM It will b« tight to a larger uparp, jit, I 

tiiij cim milj^ Im <letormia«4 * ‘ 




5 Inhere th«^ itr« ^iry ' ''W i 

l<3iA|aiiV%V^^|M^t45 (iloset or |»rivy' wa^hll'‘ 

sliouiiK iwjti^iif ■ 

b 4 ‘|il^^jth<ft,W<iroi>mH ; liOii tliii WMi»,fof 

»* ‘ *il»s wml <li»churj(fc pljw;* • 

inspection of common h«iging*b0ttse« inatu 

ctiKeey Vfocn mistakenly in Ute Lanris of ' 

uo lipfHJiAl knowU»(l:;^t i‘f .v.uiit;u*y requimtni^tf/ ;^fec« 
those hOUSOH in tin* nn*r io|rt;lis Ims'o be en uOtlOf of W/* 

Lenilou County Couif il, and a iuimlK*r of quaiitn^i 

inspectors have lHM*n apjnnntrd. In llit^ provthojiSiS,;^|^ pfact i- » 
of eatrustiitg such duturs to Sanitary Jnspoctors jit foituuait j, 

also given to S.A. to make by«4|i^4!Ci^fmw tin* 
provision of water, to compe) lod^mgdiouse kooportj^lfmcwa^li 
twice tt year, and to onh r n from keepers of h<^tigfeiTecetviri^ 
vagrants, i^o. Ail f-aHcs «»r lutiHiious dineasc wiiiii^^l|l>repurir d 
,to the M.O,H- uml iln- ndh ving njlieer under ft j^ni^ty. Tiin 
remftining ciauscH redatnm to tommon iodgi2ig*<h^u|i^"i^^ no 
Rpe<?iftl imporiaiicc to tlu* aispooior of nuisanecy^ ; ' . * 

The den nit ion of a common lodging-house hif 


ir w V 
r.*a 111 , 
/ 1 1 


of some dispute, and wliih* it iji didined in 
Het^lth A,ct, as *'a house in wldch piTsonS or 

hKlgod for hire h^r u Miigh* night or for ili^' at a 
htfcS luMti detinetl as “that claHS of fero 
.persons of the ftmrer cjfts;* ftru Wtou- 

pilfip^^ftnd, though strangers to one to 

common room." Further 
6^'*^**^ in the decision of 

Dccemlwr, 180 ^' 

]iou$es let in lo 4 gfiii!B,<^;.pKW 

’ ^ hyo-)Aws for suA 


ciuumuiv iod 


!P® 0 dia'fed»tiies| 


^ I 
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Act, l>dO, part i\U wholly with the \)To\ \Aon of 
sii ’ii liuu.s*^ij hy local authont^i^ whether urban or rural. Thia 
♦Miaoiiiumt 1% and gives 


tlif control dfi 

Nuisane^l 

I'-To, is of ,vra 

Mn.‘o it 


S rovide 

0US05I, 




■ ‘ r\»r tb(ft 
“ 1. Any 
I' Ahh ; ^ 

or :wihijut, m mi 
t',' hcaltli ; '*v; 

•M Aiiyaj^ 


at |o W'a to 

letter,, wtten!c4/i^, privy, vHn4>!«'e«jt$|M^'i4raln, 
la iaeh a «tate tm to he eithtsr a uuitanoa or. bjariout 

kipt At to he a iiuuAiiee or injoriouii^ liWth; 


“ 4. Any liteiiiulAtlnu or depobil wliich is a dumnco of hdttjdoht to 
h-'Uth; 

5. Any hdh^ hr part of a house so overcrowded at to be daAg^ro^ or 
nsjuriniia to tl(ft iNMtth of ttie inmates, u hctlier Or not rnetnlien of tlte tAUie 
f.wnilyj , J ‘ 

•‘ d. Any workfhop, or workplace, not kept in a oloanty litAte, 

oj not rent^hd & such a wwuiner ui» to roiHlor harmless a* far M praeti- 
( .tide any ^iuiiA, VJ^urs, dust, or other impunties j^'eiimted tn the course 
o! t!ic wom,oAmA#Oti therein that ar<« a imimiice or injurious to health, or 
b'. overcrowded while work U ijarric<l on ioi to 1/e <lan^:erou» or injurioua to 
tlm health. t|lo^e'«»iployed thcrom ; 

'*7. Any fif^lace or furnace which «loes not aa rarospraotloahlecontame 
ih»' smoke Ar^irftoni the combuHtihlc u^ -l therein, and which it uaed for 
working or in any null, factory, dyfehouse, brewOry, 

lakidmUMiji At l^tfofk, or iu any manufaoturiug or trade proceta what' 
bot'VcrjAttd, 

•■ Any ^htettiey (not being tin* chimm-y of a private dwelUng^hAlkilia) 
sending lurth blj^k smoke in such fju.antity aa to be a nuiiuMltsb akfttl Im* 
d« emeahtl||ihuu^ Uablc to be <le<ili with suiutnarily, ia ikutiiillit orO' 
videdj^:^ Act*' 

“ WwA irirtwr)* ^Ungcrous to the public ia in open or nhftieloeed Quarry 
land, |py yards o! a highway or place of publjc retort deAl^i^ to l'< 

the k iiot aeparated therefrom by a securef and anlSdl^t fence. A' t, I -siT 

it fenoad for the prevention of acu^entti^bd nnlcss 

so to be & nuisance liaide to be daatt wi^ fttnpiAnly 

in the Public ' 

** htoittdes every pit or ofiening made for the pnrjiofso 

chalk, clay, gravel, or sand, 'but not any 

bi.fUtar etructnre used ttabiiiation. Hoiminf 

which ^ huisaoce or hfutiom 9 health* W which t.r tln^ 

^ ^ ^ h€al^,<rf' ^ fmBA^ whether Wor kinf* 

or ut’t if also domsdp haa limilarmiisance. 


This se^ 


lUedtioiiki <7) and 
19 


V\>jrkin^' 

ActjSHo 

9 . 
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MO; iff thp rv'iuio Act (whicli imJ>^»svH upon tb*- S.A. tb** duty of 
“puUin;:( into force tho. powers with which they arc invci>ro.J. 
•^o as t<j ficcuro thc^ pr<^^r ^ttdition of all piviniscs 

within the arc now 

the (mly to our 

pivHcmt SDhi^ »atttlsary to mak * 

bvcdawm^l^ jtttch habitation, awd phWer is given 

to any Anly aiithoriiwjdi (pi^auibaWy in writing I n 

the ]i*A* 0r by a where ihei:^ i» reafitoBabk* caxi^r » , 

HU8p0ah a breach of the law br the exvitejace ^ dangerous iidV - 
tioua disease. , • 

With r«japct to these forms of nutaancef afow noies^rmy no* 
bo amis«. Inspoctora will find that with respect tp pig kecpin;% 
it is often preferable, to take action under s<^tion 47, mpra. 

llio insjXiction of fuciorirs decs not concern the Ibi^al autJiority, 
as all the laanitary rcgulat ions relating Co factories were 
ferred to the Factory In.'^pector by the Act of IB7B; but the L. A. 
are requin^d to a<liniiust<‘r the j)r»»visions of tins aecuon in every 
factory not ineludeti in the }uovisiouH of the Factory Act of 1^7 s 
(see sociiou 9^1 of that Act); an<! in all workshops by the Factory 
Act, 1801, sea 4. which is appended 

“ b F\*er>’ workshop hh <h liiiod hy the prineipiil 41 ^ (ittClttdm:: y 
workshop conducted on the <.f not employing any ehildt yonu::: 

iniraon, or wx>mafi therein), and e\erv \v«)rtvplficc within the meaning of ti.e 
rublic Health Act, iSTd, siiall W* kept f>ee from ctUuvia arliUng from any 
<lrai«, wator-oloftet, eartli ch»vri. pi ivy, nnnul, or other naisanee, and unle 4 
so kept shall Imj tlceiinMl to he a iiue^.ince liable to be dealt with aummaniy 
under the law relating to pnhlie health. ^ . 

** 2. Whens on the cenitieate of a nieiiical e^fliccr of Imalih^pC inspect' r 
of TmisanctMi it appears to any yamury aulhority that the iul^awasbiny. 
« housing, or purify iny of any such Mork^h>*i>, or of any palrt fdiereof, i'' 
necesaary for the liealth of the persons employed thardiu, lanitaTy 
authority shall give notice in writin.! l(» the owner or oCOttpior tiC work 
'•hop to liinewa^h, cleanao, iir puufy the same or {>art thoi'06|,7|iii the e,wso 
may roQuin*. : 

‘'Sk tf the porwon lo whom nedioe is so given fails to obm^^Hierciwtth 
vvithin tha too totoin lie shall ba liahlo to a fiua u^ axcoediti:: 

t«ii shfiliiiga lor ovury day during hti h he coottutm to makprdel^tdt, aud 
thft «i®taiy authority may, if they think fit, causo to worfai^pp, or part 
to So ll^newiMdiod, cleansed, or puinfieti, and may recowr In a jmmmat y 
maimltlr incurred by them in so doing from to pm'son iii 

default; .4' 

“4, toll not apply to any worktop to 

whici ti»SW^,8«alth (XiODdoti) Act, I8P1, applto ” : '4,, ' . 

jd||[|h to smoke nuisanets 

ertha section v,>iy 

iiIBKilt; slic exiitme tmwUIinsns^i of lociil anthoritiv.-; t’> 
ii;tt>riere M'ith trade, the presence of large mannfarturers up m 
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committees, aiid the unwilUogness of IocaI njRgisirates to co!!\ ict, 
hW render this subsection extromelydUHoult to enforce. 1 n taking 
i'tion, the LA. iijust.te th»t there is a better 

nirtliod of deaJitig Success- 

/til {irosecutions.'f^^lM^^ in innny 

towns, but 

Further <^/A» 

n.ke burning^ be obtalnid from Br. rejiorts to 

tl)^‘ LA’bB. o4!fe«j®i^rtum 

The scotioimlert following dleol ^ith *' ** ^ * 

>i miisances. It is the doty % S.A. to We tho diitriet 
' ^riochcalljf iosf«cOE»d to whet nnhmoees^ 

jowey is givon tow aggrieved, or the teHoting offiw, \y,i 

<‘r any two hooeehoWets, or the police, to give iJifopfoation 
‘t :u4y uukoore (presumably t<^*the cleric, unless 'otherwise? 
appointed). 

The next sMi<m has reference to the service of notice, and is 

ji t pended • , , 

‘ Hn the meipt ti soy mlorrnat ion respecting the existence of s ntiisincs, 0 b 
il • h>« id authority shall, if satistkd of the cxifttence ut a nmsaaco, ssfve a 
TP •! e on the person by whc>«Hj act, default, or sufrurauee, i lie nuisaneo arises 
' r iMftitiruies, or, if Such person cannot ho foupd, on the owner or oooupUT 
- 1 me preitthro* on which the nunyince arlsc^, rc^piinng him t<> aljato the 
»*,i!r*e witluA i timo to be spetdfied in tJie notice, and to oxocute such works 
Aiiii do such things mt inay Ihj ncccv^ary fin liuit p«r|>fm Provided^ 

“ First, That where the imiiwiiKT an.se’i from the want or defective coo- 
t ruction of ady structural convenience, or where there is no ooeopter of 
1 premia^ notice under thin section fdmil In* herved on the owner. 

‘ That where the irtsou causing thcn«i)»(ai)cc(^ai\nofebeibuiul, 

• 1 it is ewar that the lUiUance dfn’e* not aris** continue by tho act, 

W fault, Or fUfJfemiKie of the ow^ner or iM-ptipier of tli»' premises, the local 
.+Tithoriiy taay themselves abate the sitme without further order.’’ 

This npti^» Cgjmot bo sorved until the oxihioncc of the nttis^ 

M.i e haig ruportod to the S.A., ami they bdVe given direo* 
foyilbb eervicu of tho notice. It is not enough for an 
.'ujthori# ^ It .eomraittee to whom the aanitary duties .inay in; 

any general rcKolution or to give general 
ittstruc^p|^%^ be reported and considered on it^ 

ierrit8 T^d^^^:,cdiiaci}», not being boroughs, can delegate tlieir 
f owers Act to a committee, and, subject to certain f <j a , 

shall have full powers, ond^ this 
Act for eonfirnn^on by the district 

in this (L<mddn); Act, I89lt goes Lm-hv, 

en further, 
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‘‘It iih'ill V*e thft duty of the sariiiau'y autbority jjuch directutas to 

their fi4 nill mcure tite exiite»<?e <>f the iaub»hnc« Uung imrmdvifch/ 

F>ri)U)^dit tu th» notice, of,, War to abate it, aud 

the Meet ^ ^ 

oivnr 

hi ' \ - ‘'' r*‘V^v:\')|5C^|#V 

hit n'<it. complied thomrU 

_ feely to recHr, the LA. l'.> a 

rfmll s^timmon tfitj person on’ w,J^.'*^va<jtice was 

14 ia many places tlio practice for iUe t^kafcl t j 

recondite the timttcr and i^iv# tlirwtion$ befo^d^^/Jiyosc^ 

18 nndm^kinn hot l>y the wording of the s^taon 16*^^ V® hound 
to wOeWd with tin* |m»8i*ciiti(in. ' 

The Court may mako an ordtr dealing with or iv 

rernimng orrlcr, or l^oih, aiui may also impo$l>%i^lmUy and 

giV0'e6$t8. ' ^ 

Itrthe case of a houv* n inh n d unfit for halutnticin pwing to 
a noifimicej the ('<»uvt may maki* a closing order, l»ut..j$tieh ca^f - 
wdll bo further ooiiHidfretf iimder the IJou^ingOf titer Workir..r 
Class Act, 1 890, j , 

Provision is imule for penalty in case the oilier of is 
not complied with, ami f*r appeal to C^mrtor Se8|lfcte without 
coutimung pimalty ; uKo that uh^re ih^ person in do&Stlt is no' 
known or cannot In* found, the order maybe addcteklod to tlo' 
Ij.A . ; and for the public .salt* <»f any mailer or thing h\ 

the LA. while abating the nui^anct^ : 

The romaming clauses of this portion of the 
102, are unimportant to tJie sanitary inspector, 
coata and expenses in the ext'cution of the Aet^ l 
iudiviouata to eompiaiu t** a justice, the powOr 
act0i order of the LO.lh in default of tho 
tO‘:^kAi‘prii^cdiugs in a superior court, 

procociHn^ where a nuisance ia caute^ 
dofoulf:lj^^de the district. 

entry Wpon private pn!mte,||i|j 


fpioetioti 

I \vit)i 
of 

" lide 
fright, 
to 
or 


m 8( 



*‘Thel 
pn^mises l , 
thvreon, o>o 
(Ustiict reqnkhigl 


«r any ef eSeiM^ i 
of t^mniuiiig m to m el 
ythe pi^visteos of r - 
tttuu ^urwMsee lo m 


•own 


^iute any 
. heisanc'’ 
within ihv 
smoke, at 
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Any tiiiitj iH'tw vm the hours t>i mm in the forenwm autl six in th« rtit*’rn<H»n* 
vr in the case of a nuisiMU5«jf tiHlUtig in of iiuy busim^xs. then at any 


i>our whoa such CAPriwl on. 

" Where under tn exist, rvn 

oriicr <tf 

».haU*U 

TpfuFed.*a»ij||Sfe'^^^‘<^p^ cn nnta by mf, Wi^§f loful 

uiitbiU'ity hntko hi trrhing.oC thn |iiit«h^fniiii Id niahc 

Hit‘ waiiie l«i.;lpd ItfViiN^ In ihn iK?mn having cniftwiy wiho gbrnboj^i, 
i.iay, by bin hand, m^uiro iho nersiin hnyhi(;: tho 

l':cmi»<f« Id Inonl authority, or their ofiicer, fiitn. t^yiitniniars 

.ivirin '4 ; jund if no prsOTi having ouxt^y of ip^rnmis< n 

an bfc fotiitii;l^ joiticn «h^l, on tiath made Uddro him nf tHkilT^iinb by 
1 rdcr imdor authorise thu Iwnl auth^irity or any of thalr omoara to 

eia«‘r such firc^ldllfea during the hfiurs abncMUil. - » 

Any orddfmikdo by a justko for ttilmissKmuf the local antbonly or any 
^>f their c^&iNari oil provnii^i's» ahall continue m force until the nuiiUQoe has 
i*c< u abatedt dtiho tyork for which the entry was ncci .ssary haa boon. done.” 




on oatn by local 


In tWIblldwmg section a peruilty iiot oscTC(iingi!5 iaaiaignod 

for diso]b^^^. ^ 

The clauses refer to the rii'hf of f'nlry for the |idrpORe 
<?f tna{ii^^ici of nuisaiKeH ; other clauses refniTmg powom of 
f ntiy air* aa follours 

*l/ S*dlion 116. To insfK*( t food, Ae, at all roasoH^able titlies. 

80 Stl*^ 137. To carry out LM.Vp. ortim on Ull ^virntn 
and vdifela j no Hniit of time sp citied, / ' ^ J . 

3. Improvement Chiuses Act, 1847, section l'$Xl p.H Au 

ilover used for the f»te KfX 

Are. 

reventiou Act, 1S90> 17. 

■ i.m., on pHjduction ofaut^dHty signer I 
K)se of cif*ftnsing and disijjJocting, in 
r. r . 

and 1878, 68. ' ; 

camino afc all reasoitahl* timoa by day 
syery part thereof yfh^tWaiitborised 

u«^ to believe^ tbat any pdmn is cm- 
I# by d^y a^ay y 


4 ' 



APPFMilX, 


■j'Jl 


I>y 'l-iv upon any canal Imat ou pnnlucing. if tlcman lo'i, s 
copy of liis fiutlmriKation. • , , 

7. Housing Workittg 0Ia«6^ Act 1,$85, &. 

Ily day into ujied for 

human fxaWij^ttferlS^ copy of hU 

; ■‘-I.','.'' , ■ Oifensive Trodet. ' •■. vt'' ■ 

11 A.. •* irlio, afkr the of ihi« Aoj^ within th» 

diHiiint ift aA urban aiithcrnty, witWt their ift writuig, any 
otfeiuiiye j that is to my» the trade of — • ^ • 


blood boiler, or 
Bone boikr, or 
F«Urhon|:(*r, nr • 

^eati boiler, or 
Tallow meiter, or 
Tripe boiler, or 

Any other iioiiou.i olknaive trade, buiiinese er^lnanufacture, 


ahall be liable to a m’Ttnlty nut e\.'e«'«lin5|: fifty |>miode in respect of tho 
eHtaldishuiecit theriM>f; and any pei.>Mn carrying on a business so eatabiidhed 
Nhall bo liable to a penalty mil exei-ndm: forty abilUngs for every day ots 
wUtoh the ofTonuo is contituH‘i^ wludhor there has or has not l>ecn any 
conviction in res{)<?ct of the cNtablisluiujnt thereof/' 

This sootion and the thivc sf*n.ons next following of great 
importniico to all urhiin nuthontics, sinci‘ they deal with a form 
of nuisance, which, by reason of its trade connections, is ex- 
trt*moly difficult to deal witii. 'Fhe section already quoted 
expressly names six oHbnsive trades : in addition to ^ese the 
model bye-kvvs of the L.H.B. enumerate the followii^ P^lMood- 
ilrier, leather-dresser, tanner, fat-melter or fat-extra^r| glue 
maker, aize-w^aker, and giit-seruper, LG.B. inspei^tEie aire a]jt 
to consider that oilVnsive trades are essentially tradpa deal 
with animal rc^fuse, and this is borne out hy ccrtiE^ia in 
whj(d> it has hw\ held that brick-making, manui^tb|l£ieif, and 
iislpfryil^iare not within the meaning of the elauaCi hh|ibat rag 
and are. It is therefore important to remitter that 

while may be the source of n nuisance it be an 

oirtNnaiVi'ijIp^O,^ J'"- 

TliQ jcllfipl. Atttliority uiKin effluvium nui|||imtt And 

oi!enslV^itmi^&' tbe repQit is^ucid hjr De jp^j^ lu the 
annual i«j[io*lifi;iSf-tihe Local his'Teiy 

.>xliHust(ve ;^^,;^j^ Ills Sti^^:hi|0' ^ibUowing 



orrENSivF: THAnr-* 


1. KlTluviuin nuisanct*i» in connection witli r\\r .kt epiin: 
animals, Horsekeeping, Cowkw^ping, E^gkeepini;* and 

jiiiimaU improperly k^tpt, , 

' 2 . Effluvium v with the 

slau,i;ht<fri»g of in knackers’ 

yanis. ; ^r' / 1 ; •'' '; *'' ' 

:h Effluvium indust I KS 

in which auh^ntsost origtii nte prindipnlly dealt with 

'J hose include tihe d^tt with in the above aeotion as well 
us some Mhei^ ! • 

4. Effluvium oonneotion With mdustrien 

in which ftuba^cm of vegetable oHgin are dealt vrith^ ap*, malt- 
roa.^ting* indhurubl^r^making, dietillatiod of palm oil, &o. 

Effluvium nuiaancea where minenil aubatances ar(< dealt 
with, ejf,, Brick-buriimg, Ooke-buming, Alkali works, 

0. Effluvium nuUauces where matters f)f mited origin ar«> 
de alt with, ey., Towna^ Refuse works and Rtig and Bone yards. 

With regard to the trades specially mentioned in the above imi a 
clause, the urban authority may make bye-laws, as they can with * • 
roi^jinl to mt offensive trades enUblished with their consent ; 
and, furth^, by tkte next section it is pro\i<l(Ml that 

“ Where way oandlediouse, meUing housj, inidtina: place or ftoan-hoiise. 1 1 1. 
or any Klttughter-house, or any Ijuildingor for Unluijit oHal or blood or 
for Ixtiimg, buiUing or oru.«dnng bonf.i, or any inrum factory, bnilcling or 
place itsoa for any trade, busin<;»ti, proc«*>a or manufacture causing effluvia 
la ccrtilled to any urhm authority by their medical olliffer of health, or by 
any two legally i)ualffl«<l medical praciitioncns, or by any ten inhabitanta o£ 
th^ disirlot or soeh urban authority to U- a nui’^ance or injurious to the 
health of any of the hthabitanta of the diittnot, jtuc}^ urban authority $hail 
direct commaint to be made before a ju*»ticc, who may summon tbo peinori 
by or on whoso liehalf the tra<ie m) complained of is carried ou, to appear 
before a bottrt of enminary juriedit tiou , 

If it appears to tlie court that thf^re is a nuisance or injury to 
health, and that the best prat’ticahh* means have not been 
adopt«4 to prevent such miihaiice, the cifurt may impose 
penaltliMb 

Thete i^viaioiis also apply where the nuisance arises from ii5. 
tradea the complaining urban authority. 

It W^l l|ie ob^ this section considerably extends the IM. 

trades uCj^jiieb'C^ may be made, and tlutt, therefore, a 

between offensive tradc.s and effluvium 
nuisalaoMif^Wiid^ this section it is possible to deal with fried 
fish shops^jrab^ and manure workSi 

These 0^ V^iy difficult to to a successful 

issue, and where an inspecw is about to undertake such a pro- 
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Hcruiinn as iliL-i it in vtkt* to if on the cornplair.t 

of tlie aggriijved inlmbitunt^to whom H is a nuisance ; it is also 
viivy nramary information anJ 

e V Hlunco ^remedy i ng hu c 1 1 

Act» one will he 

able 3ii0irnpii»'|y''0iMlp!'^^Uooddi^^ 

kna4kiSit;^|ki.'iiiiy oirouhislfl.«<J«^ , * 

of t!m Of see I)r. 

ihenorts imhfishttl W tJm LO*B. 1878, arui 

miq-f'" \ ' 

In^itticciion with the provision* which aoistl oftcji‘^ive 
iriMioii it W convenient also tp deal with Sltti^pf^hOUSes. 
Powot id given hy see, 1(50 to the urban to provnle 

slaughtor-bouses, a pow er of which few authbritt^liW avaih d 
ihciwselvos, for reasons whiclt will bo stated h6thWi,'> , 

This section also ineoVf>orates certain provision* hf the Towns 
■ Improvement Olausts A<»f, (he s«l>sUnce irf iwWch is ap- 
poniied 

An nrimn sanilary atithority may license slanghi^rdionscs and 
knaoheif^ yards, and no (;in‘h place shall bo used pr oampied 
without a license imh ss it was so used before the pA|f*dng of the 
special Act {ie., 187o). aTid 1ms so eontiiiued ever j and if 
so used, the person using it shall be liable to ^ .penalty ie>t 
exceeding AT>, and a like ilaily penalty after cbnndwm All 

jietehd, 
Msl also 


places so licensed or in existence before ]875i musPh*: 
and the saniti^ry anthority shall keep a in^gister^ 
make bye-laws fur licensing, registration, prcveutioii^tlil^^aarueky 
cleanliness, removal of liltli, and proper Any 

person convicted of a breach of these clauses or of may 

hat^o bisiiicenae suspended for two mouths, and of a 

second conviction it mav be absolutely revoked), an^'H^l^ititarv 

* ‘ „ i: 


authority may refuse tu gmnt him a Hceiiso for 
oth^lV^' is also a pt nalty for any bread 


to tins, the 170th senion of tim 
IhSt the words •‘licensed 
iter^house/’ as the case jpai^ 
on the premisea^ , 
li elausea hare hitm. 


or any 
fusion 
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OFFEV'^TTE TKAnra. 


Li^cnrpft ^rcinn**! aJtvr tUe ailoptinuof tUie jvirt a{ tli.ts Ai t for the 
v.?ir iiMi] ot’cni>atioii of «s l»« iu fuj- jmu lt, 

tiTjo i>r tutK« ooly; ,iloi. liiDMig t m thd iirWu 

':i t honty Ahall.thittk > 

.... . ... 

'Ik »kugl'itei ' 

. !e^5^nj>i«(r aJiall 
of 

mont U 
not 

grwitod 

l. Tithei|^li^«^<sfS^brtMt^lk«^ * 

nmmCbM irtt^etiibd m iitiiiiiiti fi^ il cou- 
\ K tnl by a «^lit i^ 4fixni!Dary jtitisdiciioa of celling pr ax^ihig'for »alt*, 
• r for haviii|^’;j|l(l/Ml. |^^ or <gi Ma prcmisei, tha catviaKiO^f any 
nr:iiiiab or imy p^«.4^Qii*At or 6«fth dia«a«ed or uuMoim4» or uotrhokiforint 
or (Uifit for oi IDan as food^ the court umy revoke the Ucotico.*! 


(1) Uponl 
^lrtt^itary di* 
hou'if,*, the 

notice irt^ 
DwHancoA. 

“ (2) A por*^;* 
■;iitrr the cl 

•m:«) 

after the adopii^'W:! 


T.ictmceg »bi n^ci^ftfiftrily grantoi in writing, it hiving 
>•0011 helj that a moluiion of a connnittois conlinucd by tbo 
t»oard, is i^a^ivsibnt to a liceuco, even though no notice to 
That effect been given to thr applicant, and nho that a 
lic^^nce for erection of a shiuglit^*rlM»usf* implies iU use ; H 
therefore i^oist essential that all plans f<u' such builtllngH 
should be i^)irbi^itfod for approval to tl»e ISanitary Ittspectpr anti 
A1iKiicftl;i<Maerf who may inspect and report to the sanitary 
roinSRit^j peniiissiou is given U» <u*rct the slaughter- 

house^ ’-.; ' 

'fhe orijsMhuance , of use is of great iinpoidance^ ' 
fn mienilpf found that slaught»*r-lioiiscH ure disusoa Such, 
ttiKl applj^ to other purposes. ^ ' • ; 

In tMt eO*0^ tbey cannot again >»c used a« «lauuhtei^o»Ko« 
withotii imlieistioti for a lieenco ; and, if Part iii. of the Fublic 
llealth>il^^ 1890, has liren adopU'd, such liepnee for a 

limiteS^riyf' ' ' '* ' 

ThodWt^fejf’of terniinating the use of old and liadly Arranged 
fend the absence of any power t6 Ciunpel butchers 
totusS‘';J^^®'p;:’feTMtoir when provided, have, without doubt, 
erection of suitable public slaughter-honsoH. 
Wit#^^^|!J^ifelaughterdiouses within luetib'iKilis, ^the 

1891, contains 'rimilar provisions 
to which ap^ly to" alf'idllughtcr-housefi 

(wiih"cci!«^^^|||pr^^\fai faA'out' M^ropoliian Meat 
Market); method of'lfoimslng ; and the right 

to refuse {Ij at any hour hy 


IMf A. A, 
2!^ 


lA'inuou, 

20 . 
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fi I... 
^ 1 ^ 77 . 


<l;iy, i.ff,, luMwcfh G a,m. and '* pjw,, or {ii.j at any hour wh'‘n. 
hu?iines8 h in progro*8 or la ^Uually carried on. 

A form of licoace b Bye-kws for slaughtt j - 

}iou.seB, but not us(^i,a.s it n 

most ia futur.^ h*- 

urimiaL ■ ’fs-v !?;. vl, '/'/'• r 7'.'^''' ' v, 

The oa tlii« subM LG IV !»n‘ 

accomptn^b^ ajm^moiuadum oa th<) for siauglr • r* 

houji^ "Wbiob u here appeaded;'^ 

** 1, The uretnbde to be erccte<l or to«be ueed aid oeetk^^ »» a > 

hotiie ehould not ho within 100 t*et of any Aw«lbft|[lime; and the 
should he mah m to admit of free«v«mtuatbn by a^o^ oommumcatt on 
with the external air on two aides at least of the iUb^^^house. • 

^^2, Lairs for cattle iu connection with the tlanghkr*!mttae ehonld nnt ^ 
within 100 feet of a dwclhng-liou»e** 

“ The slaughter house should not in any part l|ie helair the surfu. t* id 
the adjoining ground. 

“4. The approach to the slaughter-house should nol be oh an incliio* or 
more than one in four, au4 should not he through any dweUiDgdiovMc <r 
>)iop. 

'^f». Ko room or loft sliould he const ructed over the alauglitec* house. 

“6, The slaughter-house should i»c Provided w ith an aaetxnatc t.mk or 
other proper receptai le for water, ho pltiu-d that the Mtom shall not !>♦; 
less thou six feet above the lexol of the floor of the r-daughtor-house. 

“7. The. slaughUir Jiousc .should be provided with means of thomo-h 
ventilation, 

*'8, Tk .slaughlcr-Jiouse hboiild be well jiaved with asphalt or r.*n 
Crete, ami hud with proivr hloin- and ehaunel towards a ,gu4iy, wli'ti: 
hhoultl lie projmly trapped and coverctl with a grating, the hara of vhic). 
hljouUl he not more than thrc^-eighlhs of un inch apart 

Provision for the tllVctual draunige of the slaaghterdiouse should *al' i 
be made. . 

‘**d. The surface of the walls in the mierior of the slaughter^llOUae should 
be t*ovenHl with hanl, smooth, imi»<u'vioua material, to a awfEokai heiglit. 

10. No water-closet, privy, or cc^i*pool should bo i^ftntoM w itiiia 
the slaughter hou^c, 

'^ThcfS should be no direct communication between the shwl^ter-house 
and any stable, w ater-closet, privy, or cesapool* \ [ 

** )L £very lair for cattle in cunneetion with the sUnghtss^^bohlv ahouM 
l>« propariy tiaveil, drained, and vcuUlated, and no hsbit|i^\4^cim should 
be CQUhtruuM over any lair. ' , , 


,7’!‘ ,> ■ ■ Unsound Meat, tu, • ■< y\'/s 

P.n.A., The ^wi^^%iven to the inspector of ntticiaci^ii^ enter and 
iiu lw. inspect Jtrdotait ^iooil are contained in ttctnrtt IlG-llS, and 
also ttawjap IlUWUie Towns Imfnrot^riuefit^^nses Act (sec- 
power siipm)* * 



rVHOrND MTAT. 


•‘Any mc<licai •iflictT of heultli or mapcctor of nujsAncc'^ jn\v at all » 

rca’ioiuilfle times inspect and examiuo ally auimalt carcase, meat, fH^ltry, 1 * ^ 
flesh, tish, fruit, ve^otaM^ ofiadi^ flour or milk cxfHisod for 
or (iepoaitod iu any or of pre[Kirution for 

halo, anti intended for Uka| the saine was not 

evptsed oe int4!mded for the 

food of nuLi^ auimal, 

careuBe, meat, flMi oonit hreatl, 

flour, ortnilk diseased (^r 

uMsoimd or dt kf th« intiatt* ke may lotto and 

carry away tUa mm himdf Of ky ao aiiid|bitti ia order lo kave the satne 
dealt with Uy. a , 

This clauao^iafttriotiddd and extalicied by soetion 28 (i) of iho 
Public HeaHh Ae\ 1800, aa folfe^a 

• , \ V ' ,-■ , 

“1. Sections <m» hundred and sixteen to one ituiidred and nineteen of I* If \ ^ . 
iho Public Health A«t, JS75 (relating ft) unsound meat), shall extend and 
ap[>ly to all artlidea intended for the food of man, sold or exi^osed for sale, 
or dofXKiited in ai^ place for the purpose of sale, or of preparation lor sale 
w ithin the distriot ol any local authority.^* 

}?y aectiott 117, any magistrate beb>re whom the article soired I* - 
is taken mity order it to destroycnl, and tl»e olfonder may b‘‘ 
takon beforO tbt) justices and fini*d a sum mit exceeding £20 for 
each articlci oy sejnteucotl to not mor^* than tiiren months’ im 
prihonxnent Thin section has been fnrflier unicndud by thn 
hccond part of the same claus<‘, thui>:* • 

2, A jttfdice may condemn any hucIi artich*, ami ord«r it to be destroyed f’ H ^ 
or <U«|K>sed of, as mentioned in om* buudnMl and seventeen of the 

PtjlJio Health Act, 1875, if satisfied on cornplunt Udng made to him that 
flti ‘h artide is dUeacuHi, unsound, unwhoU^some, or unfit for the foorl of 
man, although the same luts not .^ei/xd as meuttoaed in seottOn one 
hundred and sixteen of the said Af't." 

By this Amumlmeut any «jUfcistiou as to the mode of seisuro i« 
disposed of ’ 

In thefdllbwing sections penalties are assigned for obstructing r H A. 
the entry: of the medical officer or inspector, anti for iho issue of n > 
a warranifl^ entry when complaint is made on oath by either oi* 
those 

- 8ectid^ 1$) the Towns Improvement Clausen Act diflers IM ^ , 
only fron^ritft preijedir^ B.A, may appoint I'^i 

afty thewo mentioned abo /e, «.y,, a police constable, 

to carry 

With pivvisions it may be remarked that, 

w^bereasitli^i^j^ te take disistts into court before memlierH of 
the LA*, to taking meat to a Justice who 

happens to be a iiiei|Lber of the LA; for condemnation ; and thati 



JIPM.NMX. 


it, no't l>f» th«i same Justicf? wlio lias condrniiie<l tliat 
wards aUjudicates. It h<?M umk^r tlirs** s^^vtious ilint 

<-ntry may tako livin<( aniinals 

degh,|d^^S^^lj60 Wm in a 

hor8otl<‘s]i w 

8ot40l^i^j5^' 'th0 iceifeai. ^ 'd 

0f T)*e y 

tlM!> Ait in £29, ' tho il.-.^ii 

“mules/' and iijesns ^^horsetfl^^ or 

Alone, or in comkiimtinn irithany 
Act^ tlmuj^li here included nndet , lifting of nu nt^ 

^c., moi’e. pit)|>erly. Wongs to the same pJA<S0 »A;/|fce Mari^unia* 
Act, which h ri'Hoinklcs, The need for its is ut 

jiresont very limiud, . 

, Infoetious Diseases, Infectious Hosfdtalsi /Epidemic 
Diseases. 

These extrcnu.'ly iinportant •-ubjccts are pr0rid<^l for in T]jr> 

I !i A , Public Health Act, sect ions 120- MO; iu the Jnv‘a^< >, 

UM' 140 (Xotifimtion) Act, and 1S90: in the PineaM s 

(Prevention) Act, isin); in ihc Pnhlk neelth Acd|;Ameuclrn. nt 
Act, li?90; and in tin* Isolation Hosjiitals Act|,i$|i]i/ 

The last-named A- t enahh s county comunla io form districts, 
singly W jointly, into ht‘Sj>iial areas, and, e3(ce{[)ti0|[ AS rc^anin 
|uilients’ expenses winch ai<* .specially defineUi,. 
towards the cstablihhnicnt and malnUmnoe exji^iii^A/Boionghs 
having jwopulations of and upwards un u r 

« tills Act uidesfe they select to do so. 

I ll A., By section 120, the duty of causing pretidi^v^ bte^ 

I- aiid dfeittfifcted is laid upon the L A., whenever Witigfif ti, 
0% tAe certificate of their own medical other 

practitiimer, that such action U or 

J F! A.. is not unlike section ifi, to tim 

L f purification of houses AflkAK)l^ Umt 

theiv/™i^!^<^iti0U embugers the or in 

the dimv^ as 

from any4iiiro''»^^^^^^ or the 

N(tece Airier '^^f&cupier, and the 



iNPFcrriors MSK^^Ka 



mder clauses an^ 

iion r», tlu‘ M> r 

, 1^; iimiMUll is 

1 '^4 VC y ^ , c\ '^Jt ' ! ._ ' . " , V ' 




the chu'k 


inspector will best judge wliich it is iwUisable to sctve with a 
not je» . 

It will be obvious ,tm> 
oj-iii 10 much vexstif 
In the 

1-oth section' 
rtirei^' ft)r a 
nv|uired:-*^ 

t.. ihf L.A. 

tlic LA. ft- 

orciipicr,., uulots;^‘'if|>^g)«t witjiift td do it i d i\ 

ioon^wlf to thi^sitisfctmbu the officer.' If Jio ftita to 

(io so, tlu> L^/^ay ent#, by Uieir officer, ou producing written 
jiathority (p^oibably signed by rlie clerk to the L,A.), dothe 
\\ arnl ‘tfiO m 

Where it apl^tsifaat the ow'iier or occupier is unabte to do 
tin* work in i^eupinion of the L*A. or ot*th»' M.OJL, it tri^ bo 
tion*‘ with th|i df the owner or occupier at the cosberf the 

L A,, by the&<^feer». 

Iimsmuub as pruffiptness in disinfection is all important, it 
is Inromirtg b}<nrinnd more cumiiion |<>r local uuthoii tics to do 
MH’h dlsinfe^^bii thmnsedves without <jue,^Morl ; at «ny lato, in 
the poorer efia^df houses. 

'J'hey require such whitcwusliing, <kc., «s is 

11 * < < s.Haiy, to lie done by the owner or occupier, as the case may be. 

So far, no definiUon of infectious disease has been gi|fW| and 
ill*' Public IStealth Act, 1S75, d^>es not profess to sup^y one ; 
hiiiLC in one place (Jt*0) it speaks merely of infectiotia ’disease, 
in ;irit»ther {l24) it speaks of a daiifjerom infectious disordcjr,^ 

The Notification Act of 1889, howe\er, ih.fmes the to 1 L 

whi. it the Mt applies, in section h— ■ 

‘'ft. In'i tfcbsAct the exprmioa ‘infcctioii» dt<tea/s&<.tO which lliis Act 
applteft,. llSWSa'aajr of the following cUbeaiscw, nainvly, i!uaiail’|KiX,;d^ 

diphtheiK a»#»hraaotts ctoap, the dineioje known «a oi 

bcarlet fev^wdlhe fever* known by any of the following amee, lyph««» 
t> phoid, contmued. or puerperal, and Induaci a* remets 

any any infeettous dwease to which this Act has been 

applied of the dUdnet in tnanoer p^vided by thia 

and by of 

tbe ■ #> .'' 

“ 2. ExptM»iau^M'^li''i^i£«t a«w ’ «">Uxt oth«irwi.e 
re-iuireg, h»ve tiw 'm^ rnmtlig «' U» like eipressioat used in the 



Ai'J'KNDIX. 




{NciUScatif^ft) Act. ; ami the i ro’.i-iorif of i’j.h Ac t 
apply the jnfectioOK diaekn^ ifpa^itn^lly »icr*t*ouca in th^t Avt» 
ftfjft may h« applied Um any other itifectioiiA diacadc in the ^atu' maf ! ' r .** 
i/.at Act fmy be tmm^k ■[ 

f)ihnr 

category 

Tl.o isf tho K44^i8oati«3fA<if,^^^ con* ms 

M.v»0^ Wt eortaia clati<^ i^tu^ 

Uio {:^p<iotor of nuiiMMiet;!® m conn^toti^wilili pueinisbs «n ' *0 
which mt^im» fliflteiwe i» iiatiflt'Si to eiSAti^.; Jtatpoetors mn^t 
Tt morttbcir tb^t it iit no part o{ their duty Attfibr toJonn ;fc 
<iiagtxoab of iiifroUou» discuftefi or to ^ueatioi^ tlio accuracy *.1 
the dia^’jiOHiia of any medical practitioner who OOtifieft a case, 
ihey nN\mlly exported to vi&ifc nnd report iij>i!m all prenn"' 
iiiid for thiH purpose a form of register i» hppen^d. It k 
<«)Uvoaic‘nt that this form should exactly ctwresi^bnd to tl.ti 
regisUur of all notifjcittif)K% receiv»>cl, kept by the medical oJlie< r- 


iHfcctious !>»«. Ort N*i. 

MecUctil Aticndaiit 
Date Cert. lUvH. 

Name of Patient 
situation of Hoti.'^e 
Name of IVuant 

Owner or Agent 
Address of 

No, iiotmis, Livinu 

„ M Mccpiui: 


No. of Inatatca^ Adulti 

I ♦, Children 

i „ „ liKxlgers 

I School Attemiitig (if any) 
, W Aiot Supply 
W.t’. or Privy 
Milk Supply 
i r^raiiiago 
Action Taken 
iicnond Itemarks 


h doi^s not nvi xu iieoeiisary (o recapitulate Ilk ftill the prrv- 
vj.sioiia of the Is otili ration Act, hut a short auxmiiax'/ Of tlu ni 
uKiy b« uticful in ihi'i place. The Act provider that trbettfver i* 
is iw force (and now inadc. univoi^ally so by the AotOf l§99 — 

*' Every medical piw tituuur attctxding on or ealleil ia td> yisit the 
patient sbaU forthwith, on hecouiinc aware that the palieat i« eutTerin^ 
Jrom «k hkferiimts disrate to which this Act apprK% aeild ^ motitciU 
i thcer of health for the xhstnet a <‘eniivcato atafeiAg the' ipMUlie of the 
the idtnatlon of the building, and the imelloiiia from 

which, the Opimoikof »uch wicdioal pmeutiouer, the » 

and alao^ ' . ' '' /";/v _ 

' The b«4^ ^ family to which tueb patleak md in his 

dt'fault the ni|mt lehi^tee of the patieat pmMilb hSmtg or Wing 
A\ utkendapeo ihe m defaute «d|mdif telai^iree everir person 

.n chari;t^ of ot ill ajAwKcteuce tlte pahilot, atid la dhdault of any such 
^ ct>on i he iv. cunicr of the building ehul^ lie toon m)nt becomes aware that 



isi F.rnors 


I'ni* Jit i«i Sitiffortng from Ati itifn'iious to wi*.: -h iJiid Act ft^iplus. 

;»<i fio't 'r thereof to the ru^dioa] otficor ^ health of the ili-strut “ 

'i h< {(f iiulty for defattlt i» A fifte aot axc^eding forty slullin;;^. 

'i .V* only exemptions, A#: holouj^ni}^ 

. ,is* s f>r i'l,: ; ^ 

Public details, I ‘-nilon, 

.■t I rtM]uire« tlihf 'Contiin'r^ ' ” 

\ iw full posUl ftddtsM of th« houiie, (uSf{ ajtoie tho cm® oocur^ 

,T> i !. ito ptaciioe or in ptMx^ a^Oiirisy^Ueal olEpor of a pohUo bmIy or 
! *r titm. ^4 wlim iho innuiteoof a h(Mi|>Um it 

r . i penfy the pf joo IVom’ whkh tho date at whioh the inmate wan 
r I ! ^ f.t to uhe ho«|dtai^ and rhatl he tent to the medical oifi&oer of health of 
M < Mill u. t in which ^e aiid place i$ sitnate.^’ 

• 

P is f«>and injJirACtice that private notification on tho part of 
li«>iiH(dioldeir do^ not take place ext opt in rare caaea. 
vhol]i<*r important addition in the liondoii Act i« as followa:— 

“ \S h*Tf a medical officer of h<;;i1th u certifuate under thw 

(Ixindotir 55), ho shall, withm twelve hours after euch reoefpt 
V. ' i t , ony thereof to the head tniclo^r of the school attended by the 
; r I (if A chiMh OT by any ihihl who iv an iruTuit** of the same houso 
puljont.*' , ^ 

This practice^ though not comimlsory oufsidc London, obtaina 
.11 uiy disincte, 

\ • fttition may here Ixt addorl with r»*gju'd to ftonsiblo proae- 
‘ under the Notification A< f. Jf j*s most (mmtial^hat in 
’ .Mf'.i: any ch»o into court, medical evidence of the tmiurt^ of 
!>>* <iisviise Hhould be forthcoiniu!*; no ii^mch of magistrates'aro 
,h* V ttihccopt either the statement of un inspector of nuisnneoi 
« ! -d an unqualified practitioner on such a (rtie.Htian* - ^ 

In some place® notification of casea of uiaeaBCH which come 
' ' d'-r the optional class, sucli an measles, im bcefe tried eacpeiw 
tally, although, it would appear, without much SUCCOKS in 
arge lowufb,, .^^^ of ineaKles ai the commeucetuent 

< I an otttbrea^;.i!ombined with achool cloaure, ha», however, been 
fu uid to^ba of aerviee^ especially in rum! or somi-rural disincts 
S^'cticmi 1^1 ah4 ^1^® Public Plealth Act provide for the i ji a., ^ 
iir.tructiott, ;irfeiii^» infectetl bedding, <kc., with dm' 

otnii^en.satioi^'^'l^/ihe direction of thel^A/; m also for th*- e , 
uisinb'etion a^dca in a proper; place and, proper 

Apparatus; Of not a» they please, 

Tlnse powei^ are further %xtetidel^ by the ftwvcation A/ t. I.fhi , 6. 
which [lermits the MAH. direct au^h disinfection by 



kv?rsi)ix. 




1 It a |»»'T,alty f^r imi ^■oni|>!i;iTKr' ; coiup^'ts^.i'. r,: 

r a!j^ (loiu* iu tlu* |lr<>a*.>s of hin;t+'>i t-. 


i-jiKar y uf 


in pliicosiwJhi^ ] 
inoiiir 

tljr; <JU04'^ ' 

in , . 



m' 

OC the - 

wi\ 

' ;w5»«m ': 

fiJtv 

‘ * llift4if a) jv: 


lirovidlA:ii*^!l^..rll0 Wtl 

IfKigtid <»eciij««Kl liy mofo tlm ^ i 

or vcHiMtl^ my^ m n ttertitoto «tj{^e[©dW;y it ^ 

jtji|4 iviUi tU« ol iUe Miyv|il hu.*>}>f 

jiiiniij, b« hy ordt*r of my i«fcU^, »tta| pl*'u> : : 

eo;»tof ill« locfti ailiboHty ; ftiut wA' iKTlfOtt »0 M h»'i .'• i : 

uny common may, irrt6 tho llko on a lik< ^ < * : 

lajktc, be iro rtoittived by order of the !«jcal authorltij^. ^ ; 

**An order nuder tL« '•otUon may bo nddimsM to ooiaii' oon^t, )/.-• 
oflicor of iho Itx^a! authoni^' as the justice or local jattlliodty makiii : tf 
name way think C3ti«>ik«t; and my fniwn ^who^ ifillouy Ui'ndH \ ■ 
oUtnittt* the isi^cctition of }»uch#i‘<U'v »UaU he liable.,^ a i. 

exmniittg ten jwujuK ” 


Tht> <lifficulti*\H <'f w oi ki;iy: tliis soetjun an* oojjwtiloifihle. * - v^ta^ 
ilitihroaco of o{»iuioin‘\i,si.*i as to tltt* moaning kuL-fi/ 

nud Rt?cjritiHno<iai-i<*u '‘ . ufoi ovt-n where it k that ti)» 

raae<ifin«oti hr ftdt'nuatplyisidated the modioli ld^:mattend.u < *, 
n very unwillui^f to rertifv in tnauy inetario^a. Hviisu aiu r u 
certiheat^e has ia'eji oloaiiaMl consideraMe oWttrUie^Olt may vik- 
plat'o HJid rOHUstanoe he ulkred to the ill^mi^*xe 
%n1u> comes to remove tho patient; tho only 
easo w to Kumiuon tin* ohNtnirtor before pn> '• « [ 

to mnou* ; if he a^nin oUtmela, ai^uiu 

tho court cannot j^ive ah>i>hite |K*wer to aw;<\, 

Furthor^ the court cannot >iueHtiou the 
catooifi^^ medical pnioutUmer or the VftUdity justice ' 
n\myui . ' ; .V ' , 

FH.A,, »<?ctbn (ll\^) 'gives jK^wor, 

I - •'» remoW ti> hospi mh nnd detain th$v^ I within 

the dis^W:i]^lbote4 with a rkugeroiiit 
I.D.iM-* TW';|%# of dobntiwi givon by case <>f 

persona-tt&^j^''iuto » dktxict by boal^ furtlicr 
extemM*b^'^43l^ itmiimi of 

** Anv jmtico »siaag;i4^|to4d^^ of t’ae Wil 

luww proper caw ihovra to ImiL mymee an order dircctia, 

itjie 01 *' t I t ^ ^ * 

. t he ocv 



l5FECmOUS DISEASr^ 


'oo:> 

tho flrtrntjon m hospital at ifit* rost of tl»o Jo^al Mitlu ritj aj ar;y jK'irwn 
fmm any mfoctions tiit»caso, ^ho w thi’ii lu an h(v pital far 
<l;.eaAt' anil would not on ieavmg m'li ho'-pital ho jinAwUil 
Mitu h or acconitnntlatlon ku whiob pro^r procautionn oniKl lio ijikru 
to ]n \ o«t tlk‘ upreading of fimerdet % «iich ycnoU, Any unlnr «o to 

i o in.uio hy uny auch hut wiilf 

t<.;i (lawor to any jk^Mlk0..tl(» 9iS.4)ft«iiA» may apinar to 

iiini to l»c noc^^aary* It tM looai authority 
•ir Ks^jMjctarof tha ho^intiii, 

«>:t any Mieh order and do nil 

iim'as.iry ucta for OttfeSttg ‘ < 

Thih power m o^nitei^ gturtiiitif of ttio poor jo tlio r^sc- 
of put it tits in ik la^orMiopto^ im&rinf, iontngiotiit or infectious 
dis iM* nmlcr tbo Foor Ijaw Afnmdiamt AcC (30 and 31 
^ it f . c. lOG, «oo, 22)*v It my bo m^^atary for tho int]i0otor of 
Tiui^uiici s, nndor circttm8^nc«% to a|>ply t<k a Justice for 

nurh un ord^f, in tbe plaoo of the manngor or I'osidont at the 

n >^|lit:il. '' 

ill eonnection with those sections, must also bo obsorvod t Mi . i Ti. 
til el ions i atid S of tiio Canal UoatH Aol, 1877, which empower 
t itotary atithorltfes to take the neccHsary steps to prevent tlie 
spii ul of infectious disease, and detain a boat if needful, sml 
power of oniry on board canal boats, and provide penalty 
bw ruction* 

Th»* sections relating to infecuious disease cx^enrring in common 
lo l^ing housea.and in hottsewlet in hxlging'^, have already Ix^en 
in- iiiioiKxl, and are here supplemented by penalties for jetting 
h'lU-os in which infected persons have Wji lodging, and for I‘ fl A . 
iiKhing false atatements about infectious dincaao when lotting ’ '*• 

buU^eS. 

i'uither provision is made by the iViTvc utian Act, section 7, 1 i> i' , 7, 

as follows '^V, 

Kvury pmiii <m oosslng to occupy a house or room in which ittfcctioua 
dii«‘;isu wbm known to esi&t witbiu nix woeku wmiout havfog it di.^ 
iuftcteib luodcchig a m^sdical cettiiicate to that eflfoct, t^hall be uablo ta 
a penalty, 'ill4 Slm foc giving a false answer when «j[ae<d^ioi>ed ss to th*. 
facts/' ; y 

Section ISG cf the Public Health Act^, deals with the exposu ^ ^ 
of inh^fte^; baime mi ilangs, and is given here at length 

*‘ Any 

1. d«iig«rw» j ato^ nw di^cr 

vtyanix, at enew «i^,\^blie eomreyMce withoat pre'^ioviiti. 
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t<* tin* Dtrrnr, tj.rrr/ f ^ r at ij* ®o 

iitl 4 mu' ; <,t 

2 . nifjT in charfje of any Huffci jn;4, - *■1. _h r( r ; 

ur 

0 . tniQ^miU or cxjxjftt® without <!iMri'- .* 

tJon any InKMinc* i!loUiiiig» r»|fa tar other ^h.< ii h;nr bt-f-n 

exiH^aod to infection £rom n»y ancb dieortkr, 
btiuM Ik) liabto toe penalty not exoeeain^ live |>oiiiida; and a pr^ri^on 
wiule aufiTcttnK ivtm any aocH dixorder^ any publto r^unc v in 

withoot preiriotiilv notifyiiig to the owner or driver that he is > n.„ , 

^IkaH in addition be ordered by.the court to pay aneh owner and dn\< r 
ftuujuat of any lota and cxinenjwj Jbey may incor in int<\ l tt-r 

i»rnvi«ioiii of thia Act, with respect to diainiii^ctiOQ ol f^e conveyance. 

“ rrovided that no proceed ingsamde? thia xectum ahall bo tiken a 
I>erHo«g tratiamiiting with pro|M?r pret^putiona any bedding^ clothin.;;, r. 4 - or 
other thinirti, for the purfniJie of having the aame diaiafeeM.'’ * 

This fioction in further complete by seeiion II of the lut' f - 
Mous DiHeasos Prevontion Actf M’luch providoa that 

‘*Th« body of any ptymn who l«v* died from an 
nu»»t not he conveyed in «iiy pnldie eonveyanoe other than a hearM-. ujtli 
out due notice to the owntu-^»r driver, and he ahali, ttoiler a penalty at . p e 
< aiHc the conveyance U) he di»iuh\ toii/' 

A public conveyance is undersUx>d to be one whicli j.': - s 
optinly for hire. 

This aeotiou renioxes rfny doubt us to the duty of tlie owtsf r 

f»r driver, after conveying iufoeted persons or bodies, to ]>i I 

at once for disinfection. 

It may bo necessary for un im|K*ctor of nuisances to eni'orc'' 
:h(j provisions of this section (12l>), a» it is not an unconinum 
thing to find breaches of it during epidemics of 8inaU>i>ox, tte. 
It needs little comment, and its provisions are completed by tiic 
lollowing section (127), by vrhich 

**Th© owner or driver of any public conveyaniio, afttr conveying an 
inft’cted person, i» reqiurcd under pe nalty to have theaamadlldtkfected, an I 
i n pcrmiiHd to make un extra charge fur conveying snch a fwiwott/’ 

CUk, 

roriL remain those provi.sious of the lufecftjouft Disea^s* s 

^heveiition Act to which no allusion has jot he^ nmde, and 
,„itlucb muj bo token in coimoirtiou with soctiotit lil, 142, and 
iM'UftJw rnWifl Hcalib Act, 1875. 

^ujswtioo 141 gives power to local autboritl«s, wXeiJier urban or 
DcrHon^H fco pwvtdo a mortuary or to make by«>asrs fcr its use, and 
decent and eoooomieiti iatena^.of any dead 

Any sec^on (142) is here qufted in &U : — 

the body <rf WBS who has'died of auy infectious disc«« is 

!»■ 
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» 1 1 . u r. < *t' .r j i 1 w or -im') . or .vi,\ .o i-r.^ly ulu- h 

‘M jii .'1 H* to fiiaanjjjur tho Ijf.iHh t>i th<' inmatis of niaiiw* 

:o or io(,hj :f* rt'ta.nrd in su‘ h huuSo or room, any jnstur nmv, on a 
. < rtiJi* .it*' pioind Vy a Ici^allv nunltval |n*actitiouor. order the IhvIv 

'o l»i* n nio\ Oil, at the eoist of the looiil Atithority» to any mortuary i»rovni»'il 
hy 'li h autliority, and direct the «j»xie to be bttneti withm a inm* to hr 
t uot^din i-iKh order; end imlcie tbefdondedr rektiemFof the tlerca^rd 
to bury the body witblfi the time io limited, end do bury the 
i'.kinv, it Khali be the daly cf tho r^ttcviog edicer to bury euch body at th * 
i of poor rete, boi iitiy 90> meorred mey be recovered bv 

thf r« In \ tnc; otbeer in K euiYimery miuifier Irom my pemui legally liabir t«* 

I MV the <;xpeiis«ot «itch ImrlaJ. Any fie^^aon ebetractinf the cxecutum cf 
oj/' uhr made bye joatice imder fhiaaectioii ehall be mble to* pf-nalty 

t < 30 M ding fire poumbfc.** * ♦ 

Hi* Tnsprrctor of nuiimnces, or mortuAvy keeper* muxt 

I I *t the oidigatiou of burml applies to the rblioving oUicer of t In* 
dj'tii ’t in which ihe mortnArv* is situatf'd* bub only in cus^s 
n li* TO th<' removal ha$ been onlmnl by a Juatiec, In the menio 
loiniinn i-sued with the Mo<hd l5yr- laws for mortnarie^?, 

0 s to the fact that the obligation pf lh«» guardians to bury, 

-s ..jplicable only when th<* Uxly is upon prumiKos under th nr 
< < : jt will* however, b** *jtnt<‘ right for a mortuary keeper to 

\* bodie s from atiy source autlifuit <|ues!,ion, as, unmrturmti ly, 

'r.itiiv districts it is almost iiupohS}b)<* to get the inhabitanFH 
*! - !i,rike proper use of ftuch btiihhng*. 

'Dh- next section ( 143 ) prt>\i*b*H for the establishment of a r 
[:opt r place (oiherwisi.* than at a workhouse or mortuary) for i 
r- jiking fK)ftt*mortoui examinations, un<l in unimp^irtant herc,v 
Section 143 is suppiemeriTeJ hy th^* lub'^ tioum Diseases Prr 1 
' ' nti<‘n Act, as follows ; — 

‘ \o person without the f auction in writing of tin; m<i:dic*l odiaT fd 
! Milth or of *TfgiL»tcrcd medical practitioner, j-hall retain uiihurlc<l obf' 
whrr« than in* public mortuary or in a room not u*cd at the tinw* an a 
i writing-placet sleeping* place, or workromu, for more than forty eigF^t 
hi virs, the body ol any j^reon who has dicfi of any infoctiotM disease." 

This section only applies where a sejmratc room cannof, b<; 

] rovided fos the corpse, and jt^i provisions are completed by 

ction 10, under which any corjute so retained may be inad<^ t].< h 
- ubject of an application by the medical officer of health to auy 
Justice, who may order the body to be remov^ by^ tho loc.ul 
authority to a mortuary ami burh^l within a s]>ecified tim*\ or, 
jf p* ce^Fsary^ fanrted itnmediatelj, A coroner may make a Himilar 

1 rdcr if he thinks fit* 

1 f th« friends do not burjr tho body as: directed, it .shell be th^! 
luty ot the relieving officer from whose district it was reLiOvgd„^ 
t do ^ ^ 
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:; 0 ' 

D.r,, 9. ScMjon ♦ jnhrr pr<>viuf*s tli»‘ tS tl’, .r;^ I 

li, rn- uM.rr plac<* of f r-inj^oraJ y ac odiinoilari'^o f>>r th- , , 
hirill not Im' r<MiM)V<;d thfrdruiu for burial or r\ .ir. -* 

to a inortuur\\ 

S.'iMiuii id of tlio ligiootibus Prevchtioa Act provj^l i 

tliat . 

I) r , l.'i “ Any irntBm Who nhali ktulWiiigiy ^utt, «r otMr br jpcmit •>' 

it»t.«» awy a»h*pUt jub lubf or otltcr r«c«f¥ta<i$4^ for thfr ^c|)o«it n i . * 
i.i ktwjv any iafchous rahUi^b wifjhoot prrvions ihall hv j .. ’ v 

(if an otCenbi^ umkr this Act/' • » . ' * 

l?y infot!tioii«ruhbkli is to iJfe ttn3erfito>dL tto' rxcreui of i' ^ *: 
piitionis, tajjst^ poultkvii, <tc% • ^ ^ V • 

I> V , u hiusmufh as tho Act provides (section where »♦> riV 

7 und 13 arc mloptod, t}^ L.A* ahall gi^o notice of r 

piii^inions thereof to occupiei*fi» it will bo well for the* in^ipr.j' * 
of mikancea to ail vise hi« CMtnmitteo to have a leaflet pn?.** I 
s(‘iiiTi^ out ami explniuiu^t the claiiscs rcfotred to, and iletli!. j, 
ilir rutturo of infectious nfobish. 

l)l\i:> Section 15 empowers L.A. to provide temporary shclt* r i ^ 
any family who may ha^e to h*a\e their dweliinga fordi‘>u»}* 
turn purposes under Sictimi 5. 

'Plio provisions of the yuhlic Health (London) Act, 1^.1 
uit‘orporate the Notificatum Act with certain extensions , 
.s'/;>?vO ami the Prcvcidion Act, and also the leading provisio:i 
iln ady detailed. 

»(i !o!i, ritcro is an iiuportant addition in section whfoh proluj*. < 
*'* an infected porstm from pickin'; fruit, milking animals, or • .* 
occupation counfctod with hml, Or carry ini; 
any ii ado or businchs in such a manner as to Irti likely to spt * m I 
thr infoctious disease, umh r a penally not exceedmg t«m pound . 
t. t>tm other clause in the lufeciious DLseasos Preyentiou Acf 
r<*ip»irc8 notice, ami is reptateil with slight alteration in lii ' 
Loudon Act; it is new and of eonAulerablo impCMiance, and ;s 

t Ik reforo given here, irr6<tti/u . - 

liidl inav\‘ medical oifleer of h^rAlth i« in pooMe^oa of eViS«ic« thai 

1 f U a ^ ^ dietfitft bsufforing from iuf<s;ti«m4 dieeam' 

» ” *%ik isuppllad wftbio the dbtrkt from any dairy ilttUitir'wHlte or with 
^ecwoii 141 dietifok iMC that Uw coixsimiptioa of milk from emdidi^ ia liki L. 
rau provtdbf iufoofcioidl dlseme to wiy pvreoa rmdlng in tl^ ^Strict, mu; 
ti^nivide for If auihonson in that behalf by an <mier of a jiwti - 

*ceived foti^isdietfoa fo the pla^ where each dairy iaei^te^ hhvn power t . 

, . . . ^ h dairy, and if accompanied by a vatmiiMay or .snti, ^ 

vny ext HOdUOa >rly t]ualiflul veterinaiy surgeon |t» inmel ^ animala tb«rnii, 
”^Vherc the boiL iu^pix^tion the medical otBoerof heidth shall be of o; UMn 
[Cl vvtit'u.^ disease U caused from consumption of the milk 
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"thf *.'»<%’.< T' j>«»rt lh',rM'n t>i ihr I'khI .i ” i.. » *1 . ' h !'p<'rt 

..vM.injiiviiJi vl by any fuintiahtni tt‘ hu.i li\ i. • -a. i '• *, uauy 

avjw t,,i (T \ '.‘t-iTUjary sntp'on, uiiU the loon! «uitb*\rn\ i.a.y tlu r- un»u 
^'iw to tlj** iburvniuji to appear bcfon' thmn witlini Mirh inii- , U‘’i 

than tuvnty four houni, its bo apocifuvi in the lo ia»H' 

, hIiv an onkr ftbould noi b«. reqttirin^ him not M Mtppl} .my 
M ilk tbert from within iwitil snob order h$» b«o« with<lrv« n hy 

t h. local anthor%, iili4if^ itt Iho opbdoft tho loe«l nathoniy, !»«* i.n t • 

-h. w Muh cauJMs* tW lieel iwililiority amy mbke iack onirr m uIok 
a a ; and tiie toenl «hiU|iotthwii^ ^vonotiooof the fact** to ibo 

^anitarv a«thoT% Olid OOftttliy OpItttOil <lf Wiv) oJ tho dUtxi^t or counts m 

hu ll h diiry in mid nlno tcUhe tocid Oovnnwnoiifc Ibmnl. a » 

oToir made l*y ft looft! fttttbority (|t ptimance of thin nkall U' fort )> 

VK ti, \uthdmwtt^ tbo bead ttulhority or fcho modbftl wcerdf tmUh on 
,t 1 . (wif sfttlftfiisd thfti ihottnuk Ditpply her beoft chftiigmk or that 
V. V of m inffttloii hftft bfioii removofi. Any pornon rofiiaiin; to 
;« tTiut. the brdloftl ottteer of hMUh on tho prodnotioit of *twh order ih 
- f -n to in«poot ftoy dairy, or ifew accomi^cHi »« ftfoMftid to iuMio . t 
’ t * ;»niinals iojrt thnrOf *>t ftltftr any »nch ordrr not to anpiily milk m afot e 
^..1 1 has lw\ ^ven^enpi^ing any milk within tho (lUtrkt koo^rnvoiit iun 
• f '■ ’u h orcler, or ntdlmg it for eon?nuopfibn tbcroin, shell dootned g'olty 
f an offenoe ftgftilwtt this Pn»vid«ni elweys, that prooordinyM in 

'• ' j.f . T of snch otfenm fthftll bo token iK-kro the juati/JOft of the iMaw '* 
i.a\ mz jttnsdietion in iho place where the said dairy if altaati^ Frovided 
;■ '1, that no daityinftn fthftU i>e liable to on action for hrioch of contract if 
i! ». hr»M»v‘h be dtto to an oriler from tlie Inttal authority tinder thi« Act/* 

A *' ikiry '* k doiinod a?t inHudinjJ •-* ♦ 

' Any fiirm* krm hotttc, eowaho*!, milk store, milkshop, or other phi *' 
f" Hi which mdk ii* mppJh^ oi in whieh milk i» koi>t for ptiqmaca of .sale. ' 

• flairynmit includes any c'Owkr*ej»er, purvoyr»r of milk, i»r 

upif*!' of A dairy* 

A V>t«riftary Inupiotor, is <mo appointed under the Conta*;;iouK i ') i\, 
In-mes Anin^U Act, 1878; the provisions of which Aot an Jt. 

'TJi thcr safeguarded in this Act, n<m *24). 

The remaining sections of this portion of the principal A t p n ,\ , 
<h‘i\\ with thiaf power of th#* L.ff.lk to make tl^gulfttions for rh- no, 
prevention of diseases as regards the inumiont of th« dead, 
t.(^use*to*haimo vmtsition, the provisiou of inedu^al^icl itnd l»r» 
pital aecOt^podaiioiHf and the promotion of clcmnsing, ventilatMoi, 

Ac. ceriftiil other regulations arc of noKpoctalint* r< t 

and must suffice. 

Thorc^iiiilBp the FuWic Health Act of 1889, ifhkb h eniiih d 
An Act td y^OTo doubts m to the power of the Local i n 
li.rnt Board; ^ TuotEa reguUtions respecting chokra/* in tln^ 

A t will botjbi^dke^ions topor^ sanitary authoritir-H and h* r 
Huthorities, oresbutfing %n, any part of a customs 

port, and also officers of customs, reSjiccimg thfi tr* 



APPKSi'Jit 


a A 

41 i; 


‘ M A 
41 , 


* II \ 

1 ..., I 


I* a, A 

JoO, 


r.H A 

CJl, o' 


;tnd "t j»frjor»-i ' L>>!' iT'U a^‘l *1'-' [■rcV'''*:: 

hoti -pi tip* 4Us>i'*aff 4'?! ]a?j»l aii'l ’Aut'T 

Part i%, of tli.' PubUo Health Art, iK 7 ;., - Highways 

*■ and Streets, tomarketii and r 1 b*- c 

nlatinj; to the liORtifting, dfc., of slaughter ho um**;, riira<iy 
hi - It fully dealt w'ith j of the remainder, the follows siimuiary 
will HU like; — 

Hmiona 11444^1 drid entirely with highways. In s .’ ^n- 
1 1'A 100, and huildings are regulated. All [ua»!ir * 
fttreota n*j>airahle by tht>^ iuhabitanta at large) are \n 

the (urban) S. A., and must bf» levelled, pa ve^J^d r‘| air*4 a* 
rM'ousion demands; privaU* «treet»,may be requii^ to )»e ^.1 

li-vudled, paved, d:r., and lighted, and in the default of th<* o\' !*>‘i ^ 
v^ hose pri»p<irty abuts ou sueli a .street doing the work, lii< > A 
may rarrv out the work and recover the excf'pi i' rn 

rrligioiUi Ixidies, IVwrr in given to declare private at reds v h< :• 
propiTly sewered, dre., to tie* sati^ifactioti of the urban A . i* 
1 m‘ highways, and in ctmmujueuce of*^eertain rulings, this -r. u u\ 
^ ■ 1 1 /^ 1 2^ may now be replaced by the adoption of section 41 oi th * 
Act of IW&O ; for the details of these and other powers in P-p ** ’ 
<»f streot-inaking. the reader is ref«*rn*sl to the Acts themsehf - ’ 

Hyedaws may be made f.^r new Streets and new buil(ling:s. 

> nnd penalties* impos<s I for the contravention of such bye la'' > 
A new building H defuied tisus : • 

“ For the purposes of this Act the re erecting of any bidwL':.^ 
pitlled down to or below tlie ground tloor, or of any fnime hi jM 
mg of which only the framework is left down to the grnui 1 
llo.ir. or the couverhion into a tlwelling-hou$e of any buil-ling 
not originally csnistrueted for human habitation, or the cou%»m 
sioii into more than one dwelling house of a buiidiog originaliy 
4 Dhstructed Its one dwelliug houso only shall be considered tho 
i reetiaii of a nevv building." 

Section 160 incorporates the prox isions of the Xawa» Imprr*' .' 
ment Clauds Act, 1S47, seotkms which deal with th*' 

naming ana muubering of streets, the line of building in a 
street, daiigerovis buildings, and precautions dating <fon5tructiin'\ 
and repair of sewers, streets, aud houses; to thooe may now 
A . -icMed section 34 of the rnhlic Health Acta Amendment Act, 
which suf^roedtes section SO of those incorporated here ; and nUn 
sectiim 3^), whicli amends aection 73. lu addition lO the 5p< - -a' 
j>oints alluded to above, provision «3 also mode for the proper 
muinttumnee of raia^pipos jind gutters, where houses abut oti %. 
public street, under a peai5ty for de&ult, notieo to ho servctl on 
.i c ..r occufdor through tht* surveyor. 

. ir>ti nf the Puhk' Hvahh Act has l^ecnVcphcLJ by t:ie 

'bnS.hnj:s ci Street.'*. !''N\ 



srnvirp of soiwk. 


Thp sections recreation grounds, public clocks r ii a , 

aii<l markets rt*quirt! no notic»^ InTo. nor do tin- uuirmlini; 

in the An uf -iiX 4G, IVov'isions follow from I ho I‘ ii A ,V 

To’iMis Voiko Clauses Act with respect to oh^irnctions^ j ^ 

phu^'s of public re:stirt, Imckney ainiages, and public bathinij, 
and require no oommcnh 'I I' \ 

i lie Act couiains a number of important sections relatiri;^ 
th* appointm«ttt af officers and the conduct of legal 
proceedings* The position and^ duties of an inspfoior of 
have been detailed aS the commencement of this 
App ndix, and very few addltioint! remarks arc here neccssui y 
lli j^.Jiokkrs and othm will An well to remember that th- r si v 
Officer of Health may exercise any of the (mwers u ith J 
w hi h ail inspector of nuisances is invested under this Art, 

All officer of a Local Authbrity A^uay not be concerned i>ri‘ ii > , 
n stt (1 in any bargain' or contract made with the Authority. ^ ' ' 
liMi umy lie receive or act^ept any fee or reward other than hi^ 
j r.q.* r salary, wages, and allowances, s 
t nlii'crs cannot be too careful not to infdnge this regulation 
f von inadvertently or by permission of their LA. In nny 
<mm* where the slightest doubt us to the legality of any fiayne nt. 

I'xii.ts, tiic advictj of the clerk shouh^L' asked. A study of tin* 

(.IMS ijuoted on this StKition amply provi^s the ru cessity for fliis 
utivire. 

With regard to legal proceedings, the following extracts a ill 
hmiul useful 

1. Aufh^nticnlion uiul mHhfuJ inf s^nnV^, 1* H \ 

'' Nk>tir^, ordera ami miIim* »n‘'h under this Act may In* In 

>v , 3:-iiig or ririiit, or partly it* vnliux «»r p-rily in print; and if thn Hatn'* 

I'^juiro anUwntkutioa by the* lo< il authority ih»: .signaiuro thereof hy tJ) 

» U rk to the h>:al authority or then* i^iu v«.‘yor or of nuisances i'ludl , 

-iiifficient authentiealiou. 

“ Xotioes, orders ami any oih^r <h>cumcut’i requirmbw authorlsefl to f, » 
r veil under thi# Act way iw ^n ved by delivering Uio sawn to or at ti» 

If >ukncecl thepensoa to whoin they are rc«pmivdly addrcMN^ or 
lui 'ircissHii to tlwr owner or oc'mpter of premises by dcUvertng the sairu’ or t 
ti ue copy thereof to iw»nc person on the premises, or if there is no jk-tj hi 
the iirefUl^ who can ue so servesi by fixing the sawo on some < ori 
t,[Hcuoua port ^ /the prembsa; they nn v also be served hy po st by ^ 

]«<.'paid lAtetVaiMlIf «wed hy post shall Ik? deemed Vj^hi^ve been w rvi d 
at the time when the letter containing the same would he deliveml in 
oidmarv cottpSO of post, and in proving sudi sendee It sh«U he suffinunt 
pr^jve that tl^ nolf^ oeditror other document was properly afb)rc>*wd and 
put into the post- , 

“ Any notice by thi* Act re^ipod to he'giveii to the owner or u|.ii r 
r.f any premises maybe a^ldreifsed by the description of thi^ ‘owu';j:;,vr 
* oeijupuT of the premiums (naming them) in respf^fA of ivhith ih** j ' 
g.veji, with* -ut fui-thf"* name or df^vcriptiori.** 



Arpk;Ni)ix. 


Witli to Utf! sintliorit y required for the service of a notice, 

e M(/pra, p. 201,M*ctigu (14. A form of notice in provided jn 
the !iiciie*iule to th© Act which aiioutd be accurately followed. 

Jlriefly the autheniiitiaitlan of notitNi^ ihm summarised. 

In alt cases the Sanitary Authority 

is sulUdenitwtiii^erjj^^ Classes Act the 

‘ or of nui^ancf^s 


lOiiical oflircr of 
toi; is sufli- 

IkliotK 

etfcct.^tho 

the just r^-es. 

time when the 


xiotico ^ 

in all mm iiot^i|ieda{!y 

health Sii; 1^1 titb 

cient. 

2* in a mH ^ 

Wbe^e a noti<^, properly iwitH 
nex t step is to lay an infomtatW 
lliis must take place within iqa^tiHl V 

matter of such complaint me^ infomalhm iti; 

A form of sutnuions in the iehed^a to Ihe Act, and 

•‘Any local authority maji«{)p<'ar hof<^ any aoM orin any Icgiil jiro- 
1 « < cdiiig oy ihair ol«rk» or h>*any ollicrr or member lif|^fcK?ri»ed cenemlK or 
/M rosp^fc of any speHal prcK^s^hig by rcsoluitmx Of 1im<^ aiiuionty. and 
iludr clerk, or any ofliver or niemW so autborisecl, ho at t y t > 

nwit ituta and ©any cmj any prof'oi'flhig whkh tho h>cal 4jathbrity in nut ho- 
I n<<>d to iinatituta and vat ry on nridl«tr this 

Altliougfa tho section pfovidcs for the autiiedtation of any 
oiTicer» it . has been held that the justiees tniigjlit l^ti» to deter- 
mine a complaint unless tho olerk attenda ln Mtson, or hv 
counsel or attomoy, Whet-o the fiauitary im^pfokor has been 
untliorisedl by molution, either at hia appoiiitmh^or sptM^ially, 
appear and conduct cases, he will do well to khtof^ authority 
in w ritings containing a copy of the resolution aa on the 

mirMites, ^ ' 

in sdocthig a day for the hearing of tbo 
must boemreful to ensure the presence of at lobJtitw^iM^atr^^ 
rjot members of the A. ; for, although at 25S 

would appear to render such precaution 'Uli|i!SC^i|^ is not 
so« as tih^ rulings of the high courts 


In til# /mo proi'oedings are takoitr 


visioiuidf:iui jumtivo Act the inspector idt#^ 
It is ' 


i n to court alfUt^ abOijit 

>n» obtained ^ 

fulness of sin 



pro* 

“himself 


an<lerta\ce r tk ^ i 

‘‘ ^ : Ai._ * -.t- 


bo taken 
m can 
the usiw 
OGNtbmittee to 
ebnvktiou. 




t*vt4i 


dving evidence the simplest lahgua^j^ ik always the best ; 



liAKKnOUSKS, 


4 ^:ou‘ aiul ciifitlnct uttfTaiw, of ati<l iIh^ 

ahsnu o of any appearance of arguftiont ar*' inUo tmalitios 

in a H'itneKK ; it mmi not W forgotten that justiro^ are often s\\\*- 
u vt to deafiitwamJ ignorant of aauitary kiu>w]tHlc«\ 

and that the a take down one sciv 

tc-nce before ' 

It U, })olico court 

^liould in all for the sake 

of example of : :j|t A good 

can bc1*t!ected'Mtl^fe:l«fW ' 

Not a little 

to IxK'al Anth«^l|^ th4» ti tSiie Aft 
foi; f tifordng horever, mmemMred that 

the L<bB. hare m 
nlatioii to inettje^ 0on<3efmng the ptiblio ihea!^ iu any 
| la< e: and tlia| t|bev We power also to compel tie mA- to 
carry out ceriW Ropreaentelion may iidao be made to 

the by tbe Cotibty Council H action in aueh matters 

aj'pears to be <tf negligent 


Bakehouses. 

The inspe^n of fttail Bakehouses being one of the duties 
of the Banibery Atttliority, &oroe referenve to the law governing 
them is neeessaiy^ 0 

The controt of Bakehouses, which wos originally in the hand« 
ot the giA*i #as transferred to the Factory lnS|M?otors.by tlu* 
Factory Aet df WS, and restored to the 8. A. by the Act of lS8v5. i 
For de^nitW ^a^i^tall bakehon.Ho, see p. 277, ^ 

By eeetieii 34 of the Act of 1878, in all towns Of th;iTi r 
^^0()0 inbi^tau^^ must have the wiiol4 of the 

interior^ si^^ eotlinp, and all the |>amg# a^d’fUdrcascK 
painted o%i%milied or lime^washed ; if paintodi w ho renewed 
every 9en%pm%md washed every six months ; if limo^wasbed, 
to be tWss^ sia mouths. ' 

TKe jfo)||||^W that under ' 

no sle«|^ll^|ij|p^^ be pemitte«y>n the same Jieyei da a bako 
hr^u.'ce, sepsrstefl^mixt it by appiurtittoii from 

tioor to a 'Wisdow 9 sr]ttare 

fei't whkh^:^'W«^^.5'Vk ’ 

New ftUowb^'^t^taiions ^ ^ 

** It 11 I 111 U ool' as a bakehcoie, or 
to occupy M a OT place which was not ao ' 



AI'PKNhlt. 


CK.'cii|<i^d Wffjrp ?h?“ fint day of Jun<‘, oii** fi^ht !iun ! An f 

•i^^hty-tiirfic, lb*' follow mg iA.*guUtion)!i art comptifd with ■ 

1. No wattr c»rlb-elo*tt, prny, or shall Ur wrh'.a >- 

c<>iiimu2UCAt« (itreclly with the haftthouAt ; 

2. Any ahUtm hr mt 0 t to the hakehou^ic aUkll b*- i : 

anil tU«Uliet wat<^ to a watt r < ! > 

3. matter shall has » 

an opot^ raiiiii tJko \ 

•‘Any who let$ or &8hiSh4:W who octoju* ^ ar-% 

room or a hak^hotiito in oooi’mv^iMiib»\pi ihii iiection s; ul b- 

liabU, on inimmai 3 roo»vi 6 tioti, ttrn Hue not shilling . at i 

toafuKbor tttto, imt oxeeodiiig finn sbftiiii^ for vsh-. a 

any room or p^firr is ito iH^cnpi^ after |i oonriOtlofl a^lir this seetb ; . 

For th« purpose of enforcing any of the uh^ve provi^fu 'tb 
M.O.H. htts the powers of lu factory mapecior as to < um v. 
inspection, amt taking legal proceedings ; tfie eatiitary iiibp* < t 
h has ex ojiw no powder of entry umler the writer Fact^^ry A - < - 
hut the M.O.IL may, byiihcne powersi take with him any oilb • i 
of the Shuvitary Authority. The powers gtv^eu to fn i<>ry 
insfioctors are set out in the Act of 1878, sea ^8 ;they int ^u l 
power of entry, at all reasonable times, to a factory or w 
Hmh by day, to any place which he has reason to beii«nt' js ik. 
factory or workshop, Uikin* w-ith him, if he thinks fit, a coiisi aM*'. 
to make such exaininutiuu and inquiry as ttmy be necessary to 
tisoertam whether the enactments for the time being in h reo 
relating to public health arc complied with^ and to exercise sucii 
t>ther powers as may be necessary for carrying the Act into cir.‘ct 
5. Up to 1891, these regulations applied to, bakehous^V^i "in 
were the only form of workshop under the control of the S. A. . 
but by the Act of 1891, seveiol important a4dlti<>|^ have Ik * u 
made ; section 8 of this Act removes workahom from thr 
iiperation of section C* of the Act of 187S{xnpni|p* {Sol) nnd hund ’i 
them ov«Hr to the ?S.A, : — 

** 1, Seetiotis three and thirtj''thrce ef the Faetocy tVorkshop A .'t. 
1878 iw'hieh relate to clcanlinesi;, veaUlatioui aad «¥’amtawdi(^ it>, an l 
lime^waditpg ol, foctortee and workahops), djidl ctasa.;^ to wurk- 
sho)>t!. /' • ' , — V., '„ , " 

“ For the pttr|k«»of their diittee with mpei^ tb (not U in * 

workslKqns to which the l^lhllo Health (iUvtidott) Ast, Im, applie^^b a 
eonitaiy anthotliy and their oDicers shall, wilhoat |W||apea to their othrr 
poweiii, havaiqilao^^^os^ 

and the theivof, ht* 

■IiaU furihwith give wnttwholiee IftMOm' Wi^ in^wetor of ihrat 

> ^UfriotA' ' ' , . V 

•» % 

, i I'f 




VORK!S’Q ri.xs*? 


In ordt*r that tlu' S.A. may ]irafHT tioli 't' of thp work- 
shops under control provision U made as follows:--- 

“Kvorv pcrwn j»baU, within one mottlh «h«r he lo i^vii^y .if n'-i 

UcUiry or workshop* servo op an huiplnt a wHl^teo notice conUiumkr tix* " ; 
n-iitic of the factory or worli^p^ tt^ Maea nHkam it ia vtuate. the addrcs'* 
to which he desires tl^ liatnraof the work, th 

iDitoro and amount ^ tilt thtt name of the Hro. 

Ulster which the blulwWR al lh# faol^, ia,tO be carried oil. 

end in dofeult, «hi^ bft liam te a fln^ nelibmetdin^ 

1, S^tion »ereitty4tn<>f rt«iiiir«i notice n> h. f ) ^ n 

von of the ocot^Mlaoii af a iMxwy) «||pdt ap)^ In a ii!>nrkahop (ittcludiu^ 
iifi> workshop cononoM on lliai^*aie!ai:.<f nA eni^oyb^ eny mid, youo.; 
l<«Thoii, *>r woman tlmtaln} in like mAnnef a> it ap]%ee to a factory, 

J \Vhrreantimpectorfimeive»imtk«ln)mra^ thia aection with 
t to a workihop, he fhaU forthwith forward the notkw to the aaniti> > 
aut horiiy of the dloi^ (» which tbewrorkshop ia situate/ ‘ , 

N*‘W duties cvf tsonsidomble magnitude are thus imposed itpnn 
ill*' S A, and its officerSi and it remains to bo aeon whether in 
hir;^«‘ wmnufectunng towns the staff hitherto employed by tlu^ 

S A, will be tnffieient to perform them profirrly, or wlietlicr 
«oiiu' addition or mmlification will bv n^mmL Bristol Im 
aln idy taken the lead in this matter. It may also be noted that i , i vit 
uruh'i* the. Act of 18&I any oflicer of the S.A. may examine th** 
liDts of outworkers, which every occupier of a factory or work 
shop ig l>ouiid to keep; this k iin(>ortant in enquiries into tho 
8]‘i> jwi of infectious dbioases. 

* 

TliC Factory Act of 18D5 e.ttendtHl the scojws of the Fact^iry 
At u considorabty ; among other new provisions the limit of - 
cubic feet per worker and 400 feet in oeertimo was laid down. 
Regulations for outworkers in of infiK^tioas dbe^ an*i 
insanitary surroundings w<*re framed. The provision of proj^ei 
lucohanim ventilation, of separate closet aoixlirnmodatlon for 
both sex«% and in some trades the establishment of lavatories 
are also in<dudedu Th© notilication of cases of j^isoning by 
lead, phoaphorne, nnd arsenic to the twntral authority was ub*> 
ena<^. be n^'ced here that the person responsible for 

the aanita^,^j0^ a factory or workshop, fiicliidmg th*- 

provisimi of jpib|#'Sm is m oocupter aud 

not (Sea 189^, sec, 3.^ 

and F, - ' z ' ^ " 

For a Acta add their saniUry 

provisions tbe to iomo of the handbooks ou 

the subject. ^ 
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Housing: of the •^Working: Classes Act. 

The Acta relating to. the Rousfngr Of the Working Classes 
were conioUdaterl m j| Sugle Act, the o[>t‘ratioii^ ot 

which are 

portiona of Aciti'^V^ 10 of th<* Act of 

1885, «eo ahovei p, 380,/aitider tlio it^i% 

The oop<^i<latdi Mt dealt fort areas, and 

this portlonmptoonlf iaatl^ndiil^n^ ft^tnrcs 

^ it cojKdtt in tae power giyenbto « to pppar.- an 
imjirovoinottt acWme for nnheati^^ It, m the ciuty of tiic 

M.O.Il. to make an olBcial repreee»4^ ke finds tha^ in 
a certain area thero are amt tmly (n) hbttWfS:^™ courts unfit for 
habitation, and (i) dofecta of -Wntuation* a« 
j;ro»pod, but, further, that “nothing 

Hchmne wUl remody tide <mndition* of this 

]>ortion of ttio Ajji|||Mi||^a dotaile for the 'eforking out of >nc}i 
Mchomofl, aneh ealH^Bbiing of Ihemiietei of tlie L.O.r»., the 
ructhoda of ooinpu)e^iPtrcba&e, \*aluAtioni eompfmsa .U ., 
and provision for dkplacKKl populations; arc not (»f 

j ractical iinportauce in this jdaoe. , ^ 

Part ih of the Act deals' with UnhCAlthjr 
and applies to alt authorities, whether uikatr oir ruiid ; its j*ru- 
\ islons are of great im{>ortance to ow'nera aiul enthorHic», and 
are therefore dealt with more in detail. > 

Section 2& contains definitions wdiicb diffhr ^jf^.th^^ pre- 
viously <|uoted in sanitary enact meats; ,47 

♦*The exiweasum ‘street’ iitclmltm any court, or 

rowofhouws. ' ;',i - 

** The cspmdpn ‘dwdUng lioose* meant any Mid 

indudea any yattl garden, outhouece, and ai)purieiiabM*^^fll^^ 
or utuaily fnieyaa herewith, and includes the *• 

so defin^.*^ ' ' , , ■ 

word ** street’’ is here iT$trktei3ti^i4j^^ ''ith 

ti. j jt. A. ^ 


hou$ei;|h)3titt 


in it, and does not iuclndb: 

without k/' 

It wM 'ho 4^%ed that the word>^ %i\ 

of thef«#ii|i^^ to theforellli 

W>d 

h^cction ,|9y 

* ^ It shall he . 

represent to the locid ^ . 

•ppv.vrs to him to he In a state So 
vjit'.t for huiuim luhitation.*’ 


roads 

the whole 

ig yards 



district to 
house uhich 
K*'idth to be 



^VORKINC; riASS I»W|.M iVU". 


By section 31 the irvfornjatioii is bid bef^ro tho ami 31, 

a -Mtnilar complaint may 1>o made by nt^y ionf <»»* bouso- 
boltiri's to the M.O.IL, who sAofl Uimopon inaj^ct ami rt^purt , 
and if noacibn ia taken withb tbis^^liiontbs the householders 
m.iy tlien complain (listnct. 


tl..- .!«xt ana U w 

••1. 1 1 shall W.'tti'il# to to* Biiwl*' 

fiM., tii.io to 


••1. li shall W.'ttl'iillM #.^liwy*\ifeai’-*«l»*i%-to'^ to to nm.!^ ■■-’ 
fi'.o, tii.io to 

» h. ! ).• r anv <lw^^<liaM"tiitoianstto t^to to-SM^IK!«to injnriouH 

to taalth »; tolwiIlllliMjliWtWltoHtoMOfcim^.it 0®,)^^^ 

„i til. riKHlical offlWr, awli to^ 

i;;ivi 11. anv <lweUliw4Mi««meMk to ww to to toweh a itoMto terth 
» nil t ae prtwtttoia|»«g9fwi toaa<<'to>« W oooi^irrwdouinhto dttol iii|{- 
h iu»- uiiiicr the oUMdtoWitotot twtjiB ^ Schtonte Aot.” 

Tli(M‘ enactantoto For tto couri^. FuMiC'H«altl» 

Act. !fct75, sectioBWfl; H Thotie provinon* hdvo Wn 

tnllv set out in tlieirjproper pUco, pp. ‘JSS-itfS, ntjww. 

■i For Lond^nu riilbWc Health (London) Aet, 1881, Scions 
I', 1, .’>, <>. SettAtap <4t# Ftil)Uc Health (London) Aet, section H2. 

Till* first 8t# to ptoeeeditigs under this Act is to give notici 
t.v tlio authority of the sanitary authority to the owner or 
nccuiiii r to eKeeuto the 'works necelwry to put the hoitso in 
)'rfi[»T coudirioii ! , ttorice under these sections should specify 
til" work nMioiari to lie done, since, when the L.A. elect to 
Iirocv il under (Au eootion they contomiiUtn the possiWIUy of 
tli ',li;>usc betog'reaci^red fit for human bnhitotion. They may, 
lio.i. \ . r, dccidO’ to Apply merely for a closing order, and here 
siii> M vtion Saf^Uee; — ' 

■• .>. Any toeh pwceedieffi may to taken tor the esprm vapm of S* 
caatiiii'^ tto dwriltagtouseto to ck»«d whether the soiiie to ctonphil or 
not, iiiid ttpim Wien pwceetUngn the coart of sannnary ]artoffi«tMi may 
uniM^i' a n^y not escMiiing twenty pounds, and miAAa order, 

and th« torfiwtortoe.]mt}iasea of tbta seetton may to those to to* Foorth 
.S.J»«dulc to ttdii Ariii Of to tto Hk« effect, and the enaatmento mapeetfiig an 
antal j'rom act^itogmdsr shatt apply to tto faipoeition of wtoh Ptomty « 
wcU as to a etoi^iy^todlkr.'* • 

Id the LAw ere ^titled to ^rve 

.. ewner or oecttf^erd; 'Without 


I . «_. .. 


aaa* v np* wav 

a clofiing ordbrw'iiifri^;^ 
tioii until; 


tot w'orkA'iitoiM|i^toid.«h^ toi|i|^tol%ettini»ons for 


g erder toben putted ttonains in opera- 
are rendered 





MS 


Ts? for lunnau habi tuition. in no appeal from a closing 

^^rdcr to any higlar court. 

If this closing order is not delenuined hy a further order of 
f ho court, and nothing lias been dona to mnedy the condition of 
the house or hou$e«* S«A« tnay paes a rcHolution that it is 
xpodiont to order the dotiioKl^oii of building* of 

T his rcsoluiiott shall be served cm owner a^ his usual rc^dth m / . 
•r by registered letter, inr in eharg^ of ihb oeot^^ pnnidrd thf; 

< wnor cannot be found, or £» tbo owner’a.^^i^ and ^nast he 
>gnod by the clerk to the S*A*,^r lus kv^tude^^ iku h . s 
han one month JaW the S.A. shall ^eoiudder this resolution, 
hen the owner t^y.altend^and state hhl ebjeotion ; Njo s. a 
tM.iy then, if they still dcrcide that it is sapient, oiah r-tlo* 
*o iliolition of the building* An order must W under seal of tin* 
L A., and is open to an appeal to quarter sessions* 

I'hose are the main provisions relating to iinheaithy dwellings ; 

( Act now deals %vith obstructive buildings. 

**1* It a medical ofRcer of health htidM that ^ybaildhig witron hin 
lUHrict, although hot in itself unfit for Iminau lulUtatloiii, it to situnto tl.at 
J y ruAMon of its proritntty to or eoutact with any otlier buildings it i iiust ii 
* lit) of the fblbWing effects, thst h to soy,*— 

** (a.) It idops votiiilation, la i^therwise makes or condom to luak*' ^w U 
other buildingrto ho in a condittou onSt for huusaa halntatioti or 
dangerous or injuriouA to healthy or 

**(k) It urovenU proper measturcA from being earfiid into rfTtd f. r 
romeaylng any naisanoc injurious to health or Other evils complaint d 
of in respect oif such other buUdiiigs ; 

in any such ease, the medical ofliccr of health shall mprfWeai to the* Ic^al 
Aiitbority the paiticnlars relating to such ffrst-meiatkiKMMl hvdraing (m th;.i 
\c't referred to aa *iin obstructive building^) stating thaVhl hb opinu n it 
'in expedient that tbe obstructive building should bo mdm^dOWli* 

Any ^ur or more inhabitant homholdero m a^dbilMet may nifii 
to the locM auihonty of the dtstrict a mpmehtatioh as tmpfieAii any htnld- 
ing to tlie Uie effect as that of the medical ofUcer msder ' 

On ouch a representation the 8.A* shall makeiil^ enquiry into 
the facta, aitd the oust of acquiring the laiid a^'doiiuol^ thf^ 
huildiii^ ; they can then, if they ao dmde^ prmed by order for 
demolieS^i mil^eet to appeal as to Ui 

paid hf 'the owner, mid the re^-over^ 

aide frdth>iwhei^ of adjoining property voment 

(vmsed 

The ibe sit^ ; but 

tlio TaA. are ahaU place 

uj'on it. . ./-a' '\ v • ■- 

Further than thi^ a. AA. am, ]pr(|Mir0 a scheme for the 
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l!L{ ru\i uicnt of ii ^ivt*a area) l»y lU'^luutiuj^ a hii^hvuiy* rtrvtin|,; 
^erkmc: clttsH ilwcUinj^s^ or ovclumj^ini^ or .s» Iii{i;f th»* Mtr of 
>i4.usvh (lf'inoHiibe<i at above, and such tchenio Bhali Itf' prosontod 
th<‘ T„G,B. for sanction. 

I'lir roniaindor of Part iL di»a)t ifTith oerUin tj:»fcia! j'owors of 
i\>uxity Council, 4a » and k noi of tnatedal importanco, rxeept 
x^ hen^ such a tebem^i^ ia^ aWnt to Imi jpi^eparad^ and it hIiouUI 
. h. n bo referred :P«^ iii. ia adaptive and gives power t(» 
jir.y to erect or pxmhnm to^ng^bbnaeii the worktiu^ 
t s*, subject to tbniittttetiov of Ibo (aA>an), or of ilui 

. . inity council {ram1)i amd to in^e byedawa las' the inana^^c- 
ii;« nt of^ r he same* * * ■ ' ‘ 

Pollution of Bivertiu s j 

ih‘ Rivers Pollution Prevention Act of 167(> may, in 
is< ii..‘ insUnces, come under the notice of the sanitary inspoctur. 
in it hiinitary authorities and private individuals are givrn 
I nwer t<» instiiilio proceedings in respect of the pollution of 
f-trrariis by solid matters, or by »#/irage ; and farther, power in 
;„'ivru only, and w*itb the conssent of Uin iL.G..R, to takt^ 

^ \ r)*'* r in the cttmi of trade or mining idHoanta. 

'lii#* provisions of this Act have been added toby the Local 
i ><*\ f rnment Act of section 14, which makes county coun 
us sinitarybuthorities for the purposes of this Act, and pro 
' rb for the esiabliabment of Joint b<;)ar<ls, 

4 1j«* Act i« largely inoperative owing to the es:tensive sab*' 
1 lanls it contmm, but it may here bo pointed out^ that, by its 
; rovi:>iori& ilie Sidmrgo of solid or liquid sewage, or of any 
ltd mailer into atrenms, is illegal. It is, therefore, within the 
^inty of an inspector of nuisances to guard aga^stihe common 
practice, both in towns and villages, of allowing the surface 
V, ,i kings of stables amt pigstyes, and the waste-water of bouses 
* lh»w into au^ wator^course, and be should endeavour to hav- 
. cuioved all prtvies or latrines overhanging running streams, and 
to pn %ent ^ j&r as possible the choking of small water-courses 
ith animal s^ Vbg^lable house refuse or ashes.; . 7he disebargM 
4 f int<» rivers is a specdal^ whicli 

dcrnaiKb nO/W^'hi^ 

it is contain 

f \crf‘ta, but 'O0||P^p tho waW^wm^ nf honmn wfai<‘}i 

i.avc no without treatinc'nt, 

jt.to streams, but sewage is nearly as 

impure as the sewagf of water^dos^ towns, pp. 72 and ‘1 09. 





CanH Boats, 


Tti«i ixi%pn€i^ pt tipoxi ali KArat,\rv 

aulltorilifB ^ by seotio;. I 

of tbftt Acly 

tors to , :7bos0 cu>r 

luay the duy, ^ ^ . 

of It, uiid 

Tho are ^iven 


I't.h And flow :- :^; ^ 

‘ ‘ rbiD 

for tho along a ,e«»al« ati^ All 

the Aol#,^ 1^04, 

^Ko'cftniil\:l^^''My W mmt 


oot tliltlitu tiif* 

il . \ 

I'^gUtOlY'' 1 itU d':*- 
Bana-/‘ 


with ifcol^ilA whostuiiaitHAiiil^ the ean il on 

b'doogiol to amo ploi.’o \|itJiiii the M^ijtAWl^trict whit h 


is aliio it Ao^i ®8triet. 


The )l0iuitor4^ every canal boat innatoarty a ccrtifu :it< 

(being one of two reoeivod from the tiun* ot 

regktrati^il)i And must produce it wheit ptoAjy 'SEindt'd. 


re^ktrati^nh A^d must produce it wheit ptO]^|i •^Sanded. 

The X;<J,B*, under the powers <X)infen^ by 1^ k<uf‘>! i 

inernomdum of regulations, which prorhle deuiU 

that — ^ '' 


** The kiodi^ of any aftor cabm intimdod to ho liA 
coiiuinnot^,|han m cubic f«st of free airgmaotf^li 
any fm<Aln h^dod to bo «o used shatt conmum^lt 
feetof {0oilrii^^tW}O. * ■^^}- ' 

**ll. the boat is Intendod to bo oidiniudiy w 
ahali bo two ■ouladanbiat 


t;r>.issh The-XAi'l 
^ on(‘ days of 3 




^^Mb rtcriur of 

^'IlSlftfoyance of 
Upltmd, betwt^eu 
;|lli^»r 4 inch<'^, 
of %uul. 

^iMy^suflertD,: 
saniury 
arriving at 


mn tweuty- 
t report must 


com.' it 

niiist contain among other inmrmatiW \ report upon the 

following points : — 
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*4. Th« MtBQgvnmti mikde lorJlif ittqpeetuMi of booi», and tho 
remoiMlttldBa of tlk« iW|k^^ 
Tlioooiiiliyrofbooti i ai | orttdifttlw^yw»w^ 
booto ftiid tMr 0mmm mMm dmX% viiu io tK« 

(«)Abfniic0of 
Bmrotion of 

. IWl of BUjro 

of 

A<inU16|WR 

h^pti 
jMvmim 


peml 
‘*6. Any 
li«gnl 
■*‘6. C«ie» 

odof)t»dir" 
** 7. ^ 

imdvitt 

••a. Tbo 

••3. The 
fmh 



The dutioil ^ 

ftr#^ tb« Fi 
^larganno 
'J'he foil 
^Food' 
except wftltr,' 

* Druge \ ‘ 

‘ Butter V- 

excluei' 
other prei 
matter. 

‘M. 

otberwieei^j 
with hill 
The 

stain, or 
it inj' 
punishmi 
auy article^ 
notice to “ 

No pewwi 
article of food 


areKlx, isyr?. 
Aot« 
tu »>''>»• 

>':•■•'; M. 


|]^'«dour, 

#rend«r 

,J*i*iid F,J>,1W8, 
* without 


j|itiix!tul«r, any 
sabstan'’'', an'i 

iffrtakJon p. 323. 
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ilomaaded, ami it fchall bo no defence to ellege that the 
{iiircb^r U not prejudiced by^he luUe of «dnlt<p*ted articlee on 
: !ie ground that he tMugfat it for ajtialyaia only, 
ft ahall, however, he dnened no ofienee in the following 

a«ce ' '■ >' : . 

^Uded th. ptodoct.... 

..f a pa1»at^la'|tri»,.»aai*'ii«p^|W'l^i^-.i^ by the mx/cu-u 

h » th« tim« # 

‘* 4 x \V)Wr« 0r^tp& »ote« extriiu* < i.. 

n.JttfcIMP ill tlMl of 

The defetdtaRt it to he discharged l£ he pfs^ to the eau? 
iaction <tf, the court J*** , /’ /it 

'M. Tiilitr ttwi ftriict# wfekh ii lirosc* uiio« n« 

* •Mil# m rn^ wm i ^ 

** % t^t hfi l|«id no to Mitftre H otlwinrii» ni lilifr tim« of saN 

«'Se 'V -''V;'/’ 

Th€i Aet» provi4<i for the appoliitlD^t of a pu^iit* 

u»iAly«e,Ar^ specify cort^ forios to be purcha 

lirtksUtfte 

The ptirdiiuwr xnust^ after cotnpleiiM the fnftmmf notify ?'ju* 
Her ef hi* intention to have it to ^V\^ 

tlio arthde Into three parUj to be then scalpel i;p, 

• no part to be retained by the seller, alMiar to be sent to ii 
snalysti and the third 1o be retained for 

With retpird to the Il|^arg;;tll2l6 Aot# 


» Every pseki^ nrhi^ther i»p^ or clo«ed> sad oesti 

sadse ' aathatcjigi^'x!! 
[of 'teh'twaiibM'^ 


^ ^h til 

^iiad HI 

wdiWh^iiSiM-gArin** 


bfl brsadeil bt dumly lasjtkod * H 

printed eapM lettertt m% las# thaw ^ ^ ^ 

Wextidied tof Mde, by wtsib there sh5ilbds^&»d^ int^n-of 

ro eifSiiAdi Stod in such msatMir ,«« ifio W pnrchA.ss>r, 

UlHst ift csj^tsl 


' - , 

auiy brsadidja'I^^ nMurhed .es 

tho hsaM^ 

iff ciipjtU ktSi^ ' 

Ail mi 
aiithoHi 

iii>t nmtfced ** m 
a> l‘altf>r. 


’ i ^ l''kfe;Vx<’ 


ssveiaa 

_ . . fir'fVrT 

l>c prittN'il 



the sanitary 
^ all snbstanoi-s 

r'ho j^'exposed for sale 
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Tht' Act of 1690 calarg«3 very cooftiderably tho dtifijuitioji of 
nr impoverishiwl articles of cooinamptiou, iucludm^ 
adulterated or itupoverished butter, machine 
vkiuuned milk, i£<^> and myjiinpdi^d article which way l>n 
to the list fey also tlH‘ duty is 

upon the taking aamplvi^, 

uiid «:ui)«eqnently Beceaaary 
Further, it is ' wamtiiry 
;*..thority to app^nt'^nlvimfeM^^^ tfee_ diffcreiu-.-* 

< f oj>mi<m tq, tfee rea^onahl-^ 

Ktaiuiard iu cani)ner|yrig tJbe qatattieq of added trater, d;o., uiuv 
LOW Lt debmtely fettled by an ant^c^ W|pilaiion of tl»«^ 
r-*ard of AgTiouHni:^^'' ‘ ~ \ , 

Proviaion if alfonuidafor tla^ regiatim^ oimI inapection ot 
luargarioo &ctories> and for the iudietion of {>enaltieH lu 
t he < 080 of an illegal admixture of butter and margarine. 

It is uow obligatory for vendora U> have their namea and 
. ntrcsiRes plainly displayed^ and^ by label or otherwise, to 
oc lofiie to t)^o purohaeer the nature and amount of impoTcnsh 
ab^traotiony and admixture. It is furtlier made peria) 
;< obstruct the inaneotor or bm dgputiea in tlio dieolian^o of 
I duty, or to fenW them in any way direotly or indirecUy 
Under this Aot ^dt oonaequexitly, appUcMie in all s 
‘ ioi>d and drags) the jgrcNteedmga must fee instituted withui 
duy» ofUie pufehaae^f the article*, and the aummons must, 
inade returnable within 14 «lay« and be aijcompioicd m 
I hy a copy of the analyat^a certificate- 
Sf .‘tion 20 deals witli warranty and makes important eliangce^- 
V <lafen<bmt oqnnot now avail bimHcif of a warriinty unless 
has, within 7 days of the ecrrice of the summona aerve<l 
iu:^t upon the protecation^ and also on the alleged guarantor 
i f his intention to rely npm the warranty for hie defence, cu 

< j»«jrig,wiib <eieh >oti^ fif the warranty oh which ho 

to feap hie defenoe. * ' 

Filially^ the definition of ^food^^’ it »baU include 

rvery airtMe naed fm^fofed w drink fey man, other than drugs 
water* mi wdl a« my article wbloh oidlnaftly enters iiu^*, 
or is u»ed'%'^Kh;eoipj^tiqa dr, food, 

iriciuding mf Ibyimriw'ma^ and condimaitte. ^ 

Although ■ ef 'IStft doee'not go «o fer e« some would 

t!.!Tik df^sirabl^.4^Ull^.4tiviaiewi^^inata(^ and con-- 

a ujmfnihdptiqig^^'ailiiffi^ enable sauiUry 

i.arhodti^s toaafeghasd^ti^^ people against a/luiu r- 

At the same time, it adds, considerably to the aln-.viy 
‘'oriipiici^t4e<i htate of the t^naKmi-ni*' '•:j sJifi and 

iTTi] ofiO^ an extra biird#'ii upon those whose duty it im i > 
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iiit*Tj»r(:t tho \oritix of legii^atif^n gort riiiiij; tbf* condoot / ^ 
sanitary afFair^i geiierafly, For this reason it Ls tiJiforTunsii. 
that Farlianufut did not go lurtlior and frame a sun'n‘H‘!;ti\ 
comprehensive Act to allor of tfee repeal of the eariier atatutei 

DalrieSt (k^wsh»i», atj^ Milkshops. 

The regoktWn of those haiidmg$» W^' fomeHy in the hands of 
the iMvy Ooimod^ bat has afliee to the Loci’ 

Lh>vernmeut Board* * * , , 

Tlioy are governed by th#t^QtJ^ Oirdere of 1885 aiid ! 
which are issued in pm*$uance of oeotioh 5*,6f the 
I >i^c:iH 08 (Anitfials) Act of 1878. and aectidn 9 of the Ameudn;- 
A.tufia^G.^ * . . 

These se<^tion« are now (amee tho phasing Of the C.D. Anima 
A ‘t. of I80i) the only remains of former aote imrept*a)ed. 

Under this Act all ptrers relating to outlwreakt* of rutih-^ 
plague, pleuro-pneumonia, foot and mouth diaeasu, and .'•win*' 
fever are conferred tn>o» the Board of Agriculture. It. * 
authorities charged with the carrying oat of the Act at e aii 
U)r(mgha itt which the popuJatiou exceeds ton thousand , fur t h»^ 

I csiilue of the administrative county the County Council ; L.< L A, . 

:U>). These powers may be delated to a committeo u* >k* 
called the Executive Committee (fourth schedule iufi the A nj, 
and the local autliority shall appoint as inhhy ins|iootorr:> and 
tuher oilicers as they 'may think neoe&s&ry, and at lea^i ur»^ 
veterinary Inspector. In addition, to any jiovrers oonforrt d by 
this Act upon inspectora, it is the express^ duty of the pt>Uct' 
to onforce the Act, and summary powers of armC "uboiu 
warrant, are eotiferred for that purpose ; also^ an Inspector li luitr 
tins Act has all the powers of a constable under this Act ur 
otUerwiae, Power of entry Is conferred under, the following 
circumstances : — (1) Disease existing or haying existed withm 
hftyaU days; (2) the retention or burial of any diseased carc.isc 
Dll premises ; any breach of the Act or of omer of the Board 
of Agrioultiire or of the local authority. >l3lie .reason for demand- 
iiig must ha sbited by the inspector in writing d 

rf^quired. - V , 

The peimUiys are fuU and complete s^ as to 

legal proceedings exCeptionaliy^ear acfd there arc also 

some valuable debuitloils^fsaci. 89) to wljfeh Studen is moro 
p irticularly referred* ^ . 

The parts of these Orders are hem quoted m exi€mo, 

UN they .\.f> uf \ t ry great importance . — 



Every c* vkeeper* dAiryniikn, cy purveyor of «ulk, iiuut in 
future himself the samtary authority of tho distnot 

within which he carrier mi buamesi, and a sanitary ttuthonty 
^aiiiiot f^iuae to any peraon m applying for regii^tratioin 

#*Vf u tiumnh there may }m objectiona to the premise ^•uenupn-d 
h\ the applicant, or ho my not occupy any pr^'nniJicH 

tho district Thia ragiateayotk ia (me of persons, not <if 
] r > and, (ootaido the meteofiolit)i fa hot of the Mtnr»» <vf a 
i.un r.. As already ttotedf looid e^tlioritW have at no 

V w( r.-* to make regtilatiooa fveat^igbing mditioaa to be futtiilod 
P gifitmtion: Defocta ^of promisea moat be dealt wr.h 
►♦'paniw iv as breachoa of the regolationa, 

An ^ X. option to the ia made in the 

a r nf perKong who only make and eell batter and chccsc, or 
wlio sell milk of thdr own oowsiin amall (juanthieg, to their 
workmen or nei|hboaira for their accommodattbn. 

‘1 It »»hall not W lawful for any pcmnf foltowicg th« trad^ of eew 
kffper or dairyman to begin to occupy an a dairy or otiwahed any Imildni^: 
i.ot ho o«;eopi«4i at the miuiing of this order, unleae and uati! ho iirat iiviki n 
I ri> vision, ti) the maottable aatiafaction of tho local authority, for iht* 
iighun^' and the yimlitation, Ending atr ajy^ and tho eleanrlng, drama"*', 
and w at^r simply of the aaine* while oocwpwd aa a dairy or eowahetl, 

' ' 2- It shall not W lawful for any such peraon to begin w> to occupy ahv 
ri^'U huddmg without exat giving imo month’* notice In writing lo thtu In* ii 
ii'.tin'nty of hie ititiein,tioh to to do, 

■ 1 1 shall not be lawful for any paraon following the trade of cowkccyn r 
or d,vrymatt to oecupy a» a dmiy of eowahed any buHdIrtg, whHhfrr so 
'a ( iipii d at the makiiig of thla ord«r» or not, it and u long aa the light mir, 
aii i tl.v wntilatloo^ including a^pac% and the cleamung, dramago, and 
w ikt* r supply thereof^ are not aucS aa are najowary or pToper-*^ 

•a For the heeJUi and good condition of the cattle therein ; and 
li * For the nleaciineea ol milk-vaeaeU uited therein for cotitaiiiing milk 
for «ale ; and ‘ti * 

<(') For the ^otectioii d the milk ther^dn agaiiiat infce^oii and cofUami< 
nation. 

Tlu' Vrdtt gnea oa 0 forbid» undtr pernidtie}, the occu]»;';r 
hiiijj** If or may othdr pf^ti to be concerned in the prodm tion, 
distributiott or ^rege of isidlk, eitber whem mtferiog from any 
daiij^erow or bnving^ been xeceiitly in conta< i 
witli any tme m ittfferinjj^ nn^l ell dunfcr et iufoction hn.*i 

cf/Afc*?d. It {mjjldblt^ u j wkt^losett eari&clofwtt, privy, t 
or urinal, in on^i 

month's notice mm Ibe'XaX ' - ' ' ' t . 

It probibitft the lute odf II a milkflbop as a sh ^ping 

apartiiif^Eit, and the keiqping of twine on milk premises, and it 
WiSu pruhihits the ^ale and use for Itmnari foo<! of tho milk of 


■t: uf. 
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cowg. Further, it Mthori»e$ locul authorities to nia.% 
ri'j'ulationst ; — 

(а) For the iftspwtio& (Beattie in dairies- 

(б) For ure^wfig and x^nlating the lifting, vcntllaiiiHi 

cli aiuiing, dmuuiige, ^ daihe* and oow»h< .is m 

tliR oocu|>a%n^i« INtfdo^ trade of eowkecjiors <.r 

(r) For milkeiiQp^. ar. i 

of milk-vei»«l» wm llv i'or aalie bj- such {.i t -si.;. . 

(d) F(w {ircacrihu^ jpi(«ca4tl^ to be tak^, by pu^^DJ■ors < 

luilk a^ ipenKMW »ijk infection „r 

coiituininatiou. ’ v/'', , , 

Those are the principal pioyiiiio|i| Of;;^e j^er and, it. i i i 
tion, attention ffliy o^n ^ oalW to; jdie tnif^tious Divas -, 
Prevention Act, ISSO, aortioo 4, and Tthe flit section si. 
London Ilealih Aot,.vhich are iblly dealt Wito dt p. 30S- 

Unfortunately, at- the present time, thetc Otslen ai-. .. ; 
adH<iuatoly onforoed; the cutto;a of comhimog th.- duti. - ‘ 
inH|M>ction of dairies, &o., with that of inspect^undt'r tin- 
♦tigiotts Diseases (Animals) Acts, and appmting poliiv s t . 
ttudertake thetn, cannot I6ad to satisfeeWy' molts. l''urth- 
ihiiu Uijg, the power to make reguktiona is my inadi-tju.it- 

With regard to disea-se ainong cattle, the predeht slat- ol i li • 
l;iw is Very unsatisfactory; "disetwc” 1$ deittdd {C;D. Aiuir. . , 
Act, 1878), M lacanitig — 

‘■CatUe pUaue.eontsgious pleuw-^»u«onia. fm^ind-mMsi. o 
>.lL('r{i pox, orMteepscaii. *, 

Local Authorities may now appoint veteiinaty inspects. r.s • . 
examine n^ch cows «id, when thought ttecemiyi toapplv •[ 
tnhercuHneiest, having first obtains the otsaiW pemn>i,u.; 

If found tubereulons the cows jkp ho exolv^f&wm iBslki:.,- 
SSomo towns have obtained speciu |«)woriiihj;pii^te . A. u. : > 
deal with this matter and a genml st^tutaifrl^ 

These ■a».,(^fpriiiripal II- lith 

London, of the prot^m.is;gov?^r^ihe„fa^^ (London) 

Act 

luitl miuiw in 11 liis. 

already sirik:;^' 

|Hunt.s of (iitfer^nce <»r 

A lotVrei'tc U‘ the fourtli wWttleof tips Act shows that no 
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li'.vi Jhan thifty^ai* Act* of pAr)u>n«ni have Wea eilhor wholly 
or mainly repeslad by it, and in this canneotion it is worthy of 
111* luioii that it i» provided, tbatiuiiy WifeMfaco to re^walod An- 
«'r wnioos of Act* in jneviow Act* of Pariiitment. tlo 
Housing of the Worldna *0>w to (h- 

siihMilutod 

Th« London the ('oni 

ni.ssitiUOTS of '*'■ 

Tcstrifis, the Wwlwi- h 

Ail thesn autlKj*lid#'«i«S'aiidt!riiJi|'otd^^ (Joui.t) 

r.ntnril, excopi <>''<t 

whi.-lf thoy of tlo 

i^Muiity Coun^feyndinvl'4yVyi' '/V'*--/,. ’ , 

riiK LoiidoijlQjwafy Omw^ '*< 

liu. MotropoMWlI^l^^>f'Wol|l*, aoqitbwdndeir < 'i!i 

M.i"f;thly «xt«ndW;''’|^»^ f ■tboy,.i«B now' umbo ' bye*lftw« fiti 
Tiuaiy •purpo^;*Jf.,,fof H^ Uom fot WO wnoviil 

nr iirnago by '111*4 w ifntOi* of »i«n^ or offewWe or noxiimt 
rt.atiiT or Uqni^t ,i» W; tUiotti^ tho adtaiiiiatmtive ctw«uty 
l.oTi<lon; for Ac^ ^.'oenipools and privies; for Hn 

i<iiioMil or di«p^ <rf rtd^j at|d also foe the regulation oi 
Hi.y (iirousive tin4^?*iffoHi cainrioo on in London. 

I'lifisii byodaws b« sept to eioiy wwutaiymatlioriiy 

li mr>‘ being ^Smu^, iwd objection t»ay b« toade tt* thfiu . 
ill' V sire aUis snlylect to the provJdon* of tbo Vablic Health Ai;', 
,1 '7.-., 182 to 186. 

The (lounty Ootme!) fort^ have power to take action {except, 
ill t iio l lity of Iiondon) in the evont of any de&aft wade by any 
K.ui.tary an^oiity; they wuit OTCftivo an annnisl report frem 
«\<ry distrietboaidand vestiy in Jana which 

must be appmied ^ report of^tbo distnet 

The provisi 9 «s with i»|aM to offenidiyo tradewiw .nMisanci’ < 
hai c already: nfOMred nottc^ itad the' ooik*oiid*|il^..of the Act < 
rs liiting to ^eonsnia^tHt aaioke, toay be .dhnni^^ with u 

simple mmthxo; Mphttibtof'for'diiHid 

to thosd sisaijf/iii^' have alrcmh 

rtwived fail , BfelW.MW toiioved of tl.'- 

duty of Bdtdid WatorhfRto^ tlx.u 

pr./ m ises i» pr^ wtoithry , antbbnty nmy now 

t.Mjiiire a ' '7.Ti^;?rttb;'*l'itt*ay water-closets a* 

thiV may public lav.i 

t-itrif's, The w eatonded so in He- 

Act of 1800, and jkmnSH' all intended for the foo 

man: while any person convicted twic<; within twelve monthi 
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may, in acMition to otliftr be liable to have a notice 

* ' fdlhod to hk i^remiaoa of the fncU apn wjiich be has n 
<’onvicied. 

In future a water eompany^ whenever they cot off 
Rupj.ly oil a fiweltmg-booee, most give notice to the sanitary 
autljc*rity witi)ln twenty^foof Wani and, by section 50, sanitiiry 
ftuthoritiee are orfered in make bjreJiawa for secnring tin* 

JjneHs and freedom from fmllution of ftll lanke, dtc., u^ed f >r 
H( on ng water for demeatie pt$tpmm* 

I The law lelaifog eetliw any room ihesurfacf^ 

of the floor of which is mdre than^S foet below the surfr*e • of 
the footway of the adjoining atreet^ <^of the groond adjoirf^HiC or 
jii*art‘st to the room) is <mn#ideiwMy strengthen^, and sf \**T*.d 
zi‘*w requirement«added--e,y,, dfoettiai drainage bf area and sub 
soil, <*tTectual proviaicm i^ainfit the ttsineof any exhHiation. un<l 
additional window apace. These promiona do not aj^dy lo 
cellars or underground dwelHngf when occupied in conjunction 
with rooms on a higher flobr. 

The detail* of procedure appointment of oflScera, 4 a, und th« 
r«maimng powers of the London Gounty Cottndl over aaniUry 
authoriiiea may beat be learned from the Act itarif. 


Bye-Laws* 

Mi'iition Ims been made from time to time throughout thin 
Appendix of the various matters for which local authorrd^ a 
huvi> power to make Byedaws, but for porpoeea of refen nv * it. 
liAH been tUotight well to collect them all in this place For 
U tter guidance of local authoHiics the Local Oovernment iniard 
have iiisued a aeries of Udodel Bye*law» upon the lines of wliKh 
‘ lovMil autliorities may construct their own. 

The student of iknitary Law U iwformJ to theee Bye laws, 
which are exce^ingly insiructive> and vAioh also contain W)m<, 
vnliiAble hint# in th^ir mpnratn introfltUttmaxi ’ - 

Bytvlnw# we donlt with in J0S C^.the Act of i J^Tri, 

tt s^,, to whidit th« t««d«r4k rofitiwiA. , in the not® to tins 
BtK tion we »w> told of the followutg fn^ecii £w‘£^«>-kwtt : - 

1. St*c. 't4, ooBoOTel of houso 

rofu8t> ; cleansing of ciosoU, Ac.' ; ten^ ifiow, aahn, dust, 

Jtc. : iecpuig of lUunWil*. . ' ■ 

2. Sec, SO.— ConiUonletlniMslionMfc • 

3. Sec, 90. — Hoaaea let in lodj^Bsa. 

4. Soo. 113.— OffeasiTe trade#. 



loc al GOVKa^Ml{.T Acr* ,”29 

5. ]4L - Mortuama, 

^ }o7f to wliich muat W a<i(?e4 S«c. 23, P.U. A<A., 1890. — 

^ u and buildings, yard paving, closet flushing, iw 
7 S» c. \ C t. — Public pleii3?nro grottadn. 

" n)7...-.'Matk«tft, , 

■' .Sf ‘ H)9, also Hcc, nS^T.LO# Aet ; sen also !8e<is, 29 and ,30 

* P if. -VA.j 1S30, which extend the Act of IdTO.-^Slftughtcr- 

i ' Sue, i7L— Hackney oArriagea^andpnWio bathing, 

. \ . s» r 1 7 2,wiior«e«t, carriyig^*4v%> let on hire. 

J S^o. 314.— Oo|>‘piaWng^ ^ 

IkitiiH and waahhonaee Aoti See. 344^Pttbl|o baths anc 

1 i ]*Jf.A , Seal* 1 and*2.— Fruitrpioking. 

' 1“ 1847^ Sea 69,-^Pnblio bathing. 

.* PJPA., 1879, Sea 2— Oemeterie*. , 

. 7. 1 1. W.C., 188S, Seoe. 9, ic.-^XenU and vane. 

I f,- ';*• may 1x5 made by urtmn antborifciea ; the powm of rural 
. ' i i int s ar#« conUtied to Noe. 1, 2, 3, *% 12, 14, and 17. 

i; rj attons (apart from Byedaws) may be made by aur 
. . L r ity andor the Public Health •Act, 1875, for removai of 
pe rsons from ahipa, or boata, for the conduct of 
-' in rooms* and for the duties and.L’ondnct of all ofliocrs 
s, ' MTvanU appointed by them, also with regard to con^- 

* 

Loeal Governmeiit Act, (894. 

Ai'.-irt from ft re.#n*ng«iient of ftotltoritiot, ftud, in certain 
. ... •, u rc-adjoitmeKt of bouncUrie*, the n<tw Local Government . 

A ; a new antborities in the shape of Pariah Coancils iu 
. < ry riiral putsh which hai a popaUtion of 309 ^ npwards. 

Ai-', t,*y order of the C^nty Council, providing the "Parisli '■<•<. ! (A. 
M . . tiii^ ” »o resolve, a ]^sh Oottneii may be ostaWished in any u , 
r urui i Jirish havi*^ a popujat^ottof 100 and upwards, and, with 
’ i..‘ ■oiiH.-nt of ^e""Fansh H«(iti«ig,’’'ia any nirai parish havicR 
is i ' j ulation of liM' thmi 100 . Also, wita the ^jusent of th« ,7.) 

I- Parish, Heetiu^ neighbouring tawisbr* inay lx* 

-rr.. .Jx-d under a Pmtsh Council, but with a.gcparate 

l’..r,,i, Mc ling for every psudsh so grouped. 

A S regards the public Imlfh powers « Parish Cr-’iucils, under s*tUoti 7. 
btcuMi 7 of the Act, the powers under certain ad,,>{<ti\e Acts 
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may, if thfi Parish Meeting so ^determine, be traasferred fb.r.i 
namely :— 

(a) The Lighting and Watchhtg Act, 

(6j The Bathe and Wanh^honnief Acu, lh46 to 18S3L 
ic) Ti>c- Jfiuriai Aeti« l$n U im. 

(d) Ihe FabUc In^^Ofemehti Aet, }$60* 

X mIl % Secti<Ai 8 of the Ach tuning other powers o^nferred o - 
Parish CcanaiU are fol}owin^ 

(M To ^^ide or aoqnhe lam<h for (aihong othir pen^oics) 
ground! aodpttblloiralke* a • ,v 

J<pacl, or teikhftS^ their^ troll • 

t«» the nrWflh they ■ as nn; )••* 

' cited hy an nrban aniborttf nftder i6d of the l"ui>Uc lb lit . 

Act, 1M7&, or SecliOinAI of the rublie fieiith,Aolft Amemlment Ac> , ] 
m rulation to reaction gronod! or jj^hlk and Sectirma IS,: i, ] v. 
of the PubBc Health A«ii» JSW, thaU apply aifodrdiMly at if th? 

Council were a tbcal authonty within the ineahingof tSo^ SJecttoiH. 

, The above Seciiont of *the Aota HAmed ha^e reference t .> t!* ‘ 
adoption of byedaws for rpgokting any suoh ^public wali.s o: 
ityreation groonils, and also to dosiOg 4r letting v.: h 
places, oertnin days excepted* / 

** (r) To ntiliteany weU, spring, or stteam, within theft provi i ^ 

for obtainibg water therefrom, bat «o as not to interfere wit!, t:, 
rights of any corporation or pemoo, 

“ (/) To deal with pdnd, pool, op^ dlfoh, drain, or place conUimn^^ 
sr used for the ooUaotion any dratnuge, dith, stagxmt water, or rh;ktt^'; 
likely to be prejttdidat; to heidth, by dtaitdiig^ elmnamg, covering > , ♦ 
otherwife preventing it from beingjir^ndieifa to health, but so a» e >i t.. 
interfere with any ]^Tate right or%e sewaj^ or w^ork.s of fti. v 

local authority. ^ ^ 

' * (») To execute s^y works (indnding woiIk! of mafotenahee or im j * 

^ inent) inoidental toOr oonaeauentiil on ihe exercise Wf ansrol the foregom,; 
powers, ’ ■' '' - ■ 

To contribute towards the expense bf thin:x3 ^ 

meiifciouod,' or to'sgrne'or.oombfoe mth0sAybthir'’ii^ to .!o <> 

contrdmfo towards the expenseof doing any tSmo mention, i 

No^fog'in this'^Seoiimi' iltsli dermlk 
District fDonml'wM mpeot'fo '^>enpp&,«'ifohBr'or the execsti m 
snmtary 

11(1)* Seorion AParish Coun -i* 

may noL inoar expeu^'.s .c 

babiliriesVMwlUklNitl^^At^’eM^ ptxm.i f.».- 

any local hut, with th • 

approval of Ibe .lame 

itie sum raissd ih fur tl..<i. 

expenssa (t>tli« thiffl «xp||»*el Aoti^ “duM not ex; •,> I 

a sum . qua! U> » rate of »x^ce in tiw {NHUta on (Im ntenble vainc of t.. • 
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pAfiAh at th« ooram«nce«iwit oi and f^r tU of tin* 

the cxprrMtott ittcMei an)? annual charge, whethei 

of j.riiKMpal or internet, in rnepeot of *tty iM.*' 

A Parish Oouf^eil, with the coiineat of the (Joutttv Couiu il 
n!i.{ Local Oovemmeut Boa^, mhj borrow mow$y for the 
purpose*:-^ 

“ for purchasing mf land, or httlldingf, which tii« 

( un- !» are authorbW to pnrjdfcMO or raind ^ iM " . , 

- 1^) Kor any paipowf M Which «ht ikmm^ m anlhorhied to horr.»% 

^ -mI.. *u. m 


As r.‘Kards tlio llmliof the to h« bortowe^, however, on- 
li.ilf (.f the eMoaw^Ie -nJae *h*ll be the basis i» |>lac8 ot ih'' 
ns.si‘',sable value fw two foam a* qwdihed by Section 234, I’uhlir 
ll.siltli Act, 1878. » 

I'.y Section IS a Rai:al Diatriot Council may deleft'! u, a 
T;irish Cooiici! apy tiower which may be delegated to a raro'diiiil 
( Vinimittcc itndor tW PnWfc Health Acts, Phc following' arc. 
th»* whichi according to thn Lotml Oovcmnit^nt Board, 
ii; is proprriy bn nanigtind to I^arocbial OoiiwitfcCffiS 

‘1 1 To inspect thnir cUitrlct from timn W timo, with tlw vbw of as^nir 
tAiiiHi,.; p'hcibor any worka of owmiruction am rwiiwv or whcthnr any 
exist thwain which shhuM bo aUtod; tf) to th^ 

r caiu/u snd m&intiooanco of any worha which may Ijo muirod, or whu ii 
m tv h.tve Iwcn proridrd for the apeeial w the ttistriot* aita tn i-tiv- 
tiu. niou* for any mpaira or othw iiiiatters rrqniHng mm^U atkuuon 
n itUnon to mh work* wUcIi Wl within the rMwioabt* (wop® of th- 
a.u:,..riiy which they vmSt u »siwt. of the w«a wnStory oothonty 
i.s t.. ruDsidcr comptointc of aoy noiiwam owl ih« achw^ol .the MwU- »i 
oil,, pr of Health or iMgector of thweon.and to wform tbo«' 

f ill i>rs«f anvBoiitowiegwooWngtliwirallentUMheadiei^yaaa^hdireotioa. 
f or t lie a hatmew^rf the Mnw in CM«e ol org^wy « the u"*) 

s em to roqtiire f (#ti> ocfttfy aU a^c^r^tlng to eri'to 

.lit, .10 within their <iati®4} to »|)M» to UeRtwl 8(^t«y Anthoniy 


fr eu time to ttme the iime4 «Mttt«t wgjii^ tb^ a^tiM, wi<l O” 
moimer in whicii of^; and •ermtii hairh ' 

Si'ctictti 

C'tuncii to Bidki|«Bihf^i ito Coiiudl in th'- '-o !*'' 

of ncjrlect a.BttWdi, Oiitnet Council to eorry oii,‘ 

their resjxm^blS^'jliSifd^ tb« r«bU« H«tUh Acte, ft rcadH xi 

i'. ' _ " 

• llyp'nt ami bf SUirmou »ud M-irj.by, .ol, tu., 

y. 10. 
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“ (1 ) Wht;r« A r&ri#h Council that » Uural Diatnct Conns'll on^^ht 

huvc pfovtilad tbo naritth with aofBoicnt acwera, or U> havo rn^ioUjiif 'i 
vimmr p^iwera, or to havo providfed th« pAmh wtih a aupply id waU r m 
<viMM where danger artaea to the health of the inhahitanu from tht ui 
iiuilicietiry or unwhoieacrtneiMMii of fho existing eapply of water, and a prop, r 
»*n]iply can ho got at a reaifoaahte oot^ or to have enforced with re/arti to 
the parish any nroviaiona of the Pobik Health Acta vidiicb it U iht ir di:ty 
to enforce, and nave falM ao to do, or that they have failed to maii.Uijn 
uml repair any highway in a good and auhataniiai manner, tlie Par: h 
r»>uncii may complain to the Conhty OiunHl, and the County Cooncil. if 
^-ixUnUod after duo inquiry that ihte Hiatrict Coimoil have »o faded an 
n nnecU the auhjecl matt<irof the fiJfmpWint, may reaolvd^tttat the ilutica 
wid powers of the Distrit^t (^uoeilfor tho purpose of the matter complaim <1 
of HhiiU 1)0 transferred to tlio County Coifhcil, and they shall he triiri^fcrr«vl 
<»r'ln(g;ly. 

‘ Cmm any complaint undee thin eeciiim the Cormty m.i.Y, 

jT.'<h nd cif resolving that the dutiea hnd powers of thc llurai 
‘ J he transferrcil to thorn, make sudbi an order aa is mcuitH ut d m 
lion ‘JU'f) of the Public Health Act, 1875, and mi^ #m>olnt a 
!o p» -rfurrn the duty mentioned in the order, and upon such apjtonitaio nt 
• vtiotm ‘2iK> to 30*i of tlio Piddle Health Act, 1875, ahaJl app( fy iv'itb ibf» 
of the County Cotmed for the l/(x^Al iiovnmment Ikiiird 
'•':{> Wlmre a Hural Dhtrict Couiidil have dotermti&ed to adopt plan? h r 
tiic ftowerago or water supply of any contributory place within tho disrn. t. 
th( y ^-hall give notice th«r*:of to the PaHth Council of any parish for wj.w h 
il»‘ works are to be provide any ooairact i« entered into by uam 
• : ihf‘ of the works, *• 


Scotland and Irelana 

I'lu* law relating to Public Health in the sister kin.’'i-iti)S 
iidVrs but little from that of England and Wales exicjn m 
tiu.sr jiojnts which relate to the arr^ement of districts :u,d 
the Jiifportiomucnt of officers and their duties. Those wli.) urn 
iiiti rcKtcd in sueh matters are referred to the Acta th«iusc:\,-)<. 
as it appears that no useful purpose vould be eers’cd h)- a 
detailed notice of them in this Appendix. 


.Vo/f.— In a brief ritvmi of the emekl points in itanitnrv 
l<aw such as the foregmng, it is impossible to draw full aiici.tioii 
to the decided cases from the high eonns «pt» which much of 
the uitcrp^datioa ol the law is based. There are, however, a 
f'"« eases of sufficient importance to be mentioned here. First 
these should bo meatiolwd ^ decisions which aik-ct 
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ih»^ quoiition of drain or s«w**r* in tlud conoroti'^i iho ^ .va 
^5,. \erY numeroui-s, anti tho <4u<>^sUon has lH*en tho t .*t 

inai.y papers arul discusaion’t ui all the sanitary penodicaiM al 
^ ij*' k iiiLjdom. 

UtM'/ lit evi^nts have also brought into prominent*' t ^pujMt io: 
o! ! ?u* proper and l«gttinmi« Heir,urt» of meat, ami th»^ 'd** . 
i.'.f.u h orcurted at Brigh<^ni}»<p?, Scarhorougb, and Hirk» nhea l 
ure full of iuu-»roat to tho Sanitary# ftispeotor. 

F<ir* thi>5^ who ilerfire a fuller tutoownt^of the atiitates ruhiti'u'. 
T-> I'ublic Heillth a niiml^r # f bi^ks are notably th* 

Acta by Oion, and others, iho uotci oi 

(teijrax** and Abraham on th© Factory Acts, and tluM. of 
f1o'ojvrwu.k on Food and Druga. 

In connection with ib© h^uaing of the Working . » 

\.'ry readable and oomprtthenaiv© ]mmphl«t baa been ptibbdoo 
\>\ a njcml>er of the Town Ck>unril of llJrhmomi, Surrt^y. 
A idf-rman W. Thompson^ which well^ repays perubal. 









